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SOYBEANS FOR IOWA
V ariety  test plots in 1920. One h undred  fifty-seven different varie ties of soybeans 
have been u n d er observation a t Ames. Yield com parisons w ith the m ore im portan t 
varie ties have continued th ru  a sufficient period of years to determ ine the superio rity  
of varie ties such as the  M anchu fo r seed ; the Peking, W ilson, Columbia, M orse and 
V irginia to r  h a y ; the M anchu and  M idwest fo r hogging down, and  th e  Pek ing  for 
silage purposes.
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S U M M A R Y
1. Soybean investigations and observations have been in progress at 
the Iowa Station 15 years.
2. The soybean has more uses in Iowa than any other legume, and 
is well adapted to the climate and soils of this state.
3. Soybeans grow well on distinctly acid soils where most of the 
clovers fail.
4. It is a safe and dependable crop. Even inexperienced growers 
rarely report failures.
5. One hundred fifty-seven different varieties have been grown in the 
tests at Ames.
6. Manchu is recommended for seed production.
7. Peking is recommended for hay and silage purposes, tho several 
other varieties equal it in yield of hay.
8. Over 50 percent of the soybean seed sold in Iowa in the past has 
been misnamed. This condition has now almost wholly disappeared.
9. Soybeans fit well in the Iowa cropping systems.
10. Inoculation is necessary on most Iowa soils. Inoculating with soil 
from the roots of inoculated plants has given satisfactory results.
11. A well prepared seedbed is essential for the production of a 
satisfactory crop of soybeans.
12. Planting twice as much seed per acre as ordinarily recommended 
has consistently given the most profitable yields of seed and hay.
13. The most profitable yields were secured from beans planted in 
cultivated rows when the seed was placed one inch apart, requiring about 
60 pounds per acre of average sized beans.
14. It is not advisable for most Iowa farmers to grow the crop in 
rows less than 36 inches apart, altho somewhat larger yields were secured 
with rows 21 and 30 inches apart.
15. Larger yields, both of seed and hay, were secured when the crop 
was drilled like small grain than when planted in cultivated rows.
16. Two bushels of seed per acre, of the most commonly grown 
varieties, is recommended when the crop is drilled.
17. The rate of planting should vary with the variety.
18. Drilled seedings have given higher yields, with less weed compe­
tition, than broadcast seedings.
19. In general, the most satisfactory time to plant soybeans is from 
one to two weeks later than corn.
20. I f  the crop is kept free from weeds satisfactory yields can usually 
be secured from plantings made from April 19, to June 30. It is advis­
able, however, to kill the weeds before planting the beans.
21. Until the growing crop is six inches in height, it should be culti­
vated with the harrow whenever many germinating weed seed are ob­
served. In general, drilled seedings should be harrowed once when % 
inch high, again when 3 inches high, and a third time when about 6 
inches high.
22. The seed crop is cut with the grain binder; the bundles are 
shocked in the field and threshed with a regular grain separator.
23. When soybeans are seeded solid like small grain for hay, they 
can be cut and handled similarly to other hay crops.
24. The mottling of soybean seed presents a serious problem. In 
vestigations to date suggest that mottling is not due to readily controllable 
cultural practices.
25. A small addition of sudan grass seed to soybeans, seeded for hay, 
solves the weed problem and eliminates the necessity of cultivation.
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SOYBEANS
By H. D. H u g h e s  a n d  F. S. W i l k i n s
Soybeans have been under continuous observation and test 
a t the Iowa station since 1910. As the value of soybeans for 
Iowa farm ers became apparent, more atten tion  was given to 
the crop until the investigational w ork has become quite com­
prehensive.
In terest in the crop was not evident th ruou t the state until 
about 1916, but has since been keen, and the acreage in many 
counties has increased rem arkably. W hile the soybean acre­
age in Iowa is not large as compared w ith some of the other 
Iowa crops, the fact th a t it has more than  doubled annually 
th ru  a series of years is significant.
A CROP WITH MANY USES
Soybeans have more uses in Iowa than  any other legume. 
They may be grown alone or in combination w ith corn. The 
seed is one-third protein and contains two im portant v ita ­
mins, making it a valuable home-grown supplemental feed 
for any kind of livestock.
Soybeans may be fed advantageously to dairy  and beef 
cattle, sheep, hogs and chickens to replace a t least partia lly  
such feeds as oilmeal and tankage. W ith  the prevailing price 
ratio  of farm  grains to commercial concentrates, Iowa farm ­
ers may well substitu te soybeans for enough of the oat acre­
age to supply a considerable am ount of home grown high 
protein feed.
Soybeans are valuable in Iowa as a catch or emergency 
legume hay crop to be used when clover seedings fail. They 
may be seeded as late as Ju ly  1, w ith the assurance of secur­
ing a hay crop, provided there is sufficient m oisture in the 
soil to germinate the seed. Considerably larger yields are 
secured, however, when the beans are planted earlier. They 
may also be used for hay as a regular p a rt of the rotation. 
W here th is is done, the clover crop is utilized for pasture, 
and hay is made in the fall from the soybeans at a time when 
there is least com petition w ith the other summer work. This 
system is of decided advantage in labor distribution. Soy­
beans drilled like small grain require little  labor during  the 
growing season.
Feeding tests indicate tha t the soybean plant has approxi­
m ately the same feeding value as alfalfa and it may be used 
in the form  of hay, pasture, silage, or soilage, while the seed 
furnishes an excellent protein concentrate.
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WELL SUITED TO CLIMATE AND SOILS OF THE STATE
Soybeans offer more certain  re tu rns th an  any other legume 
th a t may be grown in Iowa. The crop is well suited to Io w a’s 
climate and to the different soils of the state.
Climatic requirements for soybeans are practically the same 
as for corn, and the climate in Iowa is almost ideal fo r corn. 
Soil conditions for maximum production are practically  the 
same as for corn, bu t soybeans will make relatively larger 
yields than  corn on poor soils. Soybeans can be grown suc­
cessfully on almost any soil found in the state.
Soybeans grow well on distinctly  acid soils where many 
of the clovers fail. The use of lime on some of the more 
acid soils has increased the yields, bu t even on such soils 
satisfactory crops may be secured w ithout liming. Since the 
soybean is a legume, its ability  to produce well on acid soils 
is im portant in view of the increasingly large acreage of acid 
soils in the state.
SAFE AND DEPENDABLE CHOP
Soybeans are a safe and dependable crop. Even inexperi­
enced growers rarely  report failure. The Iowa A gricultural 
Experim ent Station has grown many different varieties of 
soybeans each year since 1910, which have been planted under 
a great variety  of conditions, bu t it has never failed to se­
cure a satisfactory crop except for severe hail in ju ry  in 1918. 
The best varieties have produced not less than  16 bushels of 
seed or 2 tons of hay per acre (excepting 1918). The vari­
eties best suited for seed production have yielded over 20 
bushels per acre as an annual average since 1916 despite the 
1918 hail in jury , while the best varieties for hay have pro­
duced over 2.5 tons per acre on the average since 1915. On the 
station farm, with soil of average fertility , yields have been as 
high as 37.5 bushels of seed and 4.75 tons of hay per acre.
RAPID INCREASE IN  ACREAGE
The acreage of soybeans in the state has increased rapidly 
since 1918. According to estim ates from  growers and county 
agricu ltural agents, the acreage has more than  doubled an­
nually th ru  a series of years. W hile the production of soy­
beans for seed has been profitable, by fa r the largest acreage 
has been planted in combination w ith corn for hogging down 
and for silage. The cost of growing beans alone is probably 
somewhat below th a t of corn whenever the acreage of beans 
is sufficient to perm it economical threshing.
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1 Q 1 2 .  ( a b o v e )
( a b o v e ) o w
Fig. 1. V arie ty  te st plots a t  Ames in 1912, ’13 and  ’14. Experim ents w ith  soy­
beans w ere begun a t Ames in  1910. These views indicate the prom ise given by the 
crop in the early  tests. The d a ta  p resented  in following pages gives definite in ­
form ation on the resu lts  w hich m ay be expected th ru  a series of years.
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f t  A P R I L  I S  #  A P R I L  2 6  4  M A Y  3  M A Y  I O
<!► M A Y  IT ' ■# M A Y  2A- M A Y  3 0  <!► JUNE.  7
J U N E  I A  J U N E .  21 <!► JU N E  2 8  J U L Y  5  i l l
Fig. 2. Time of p lan ting  tests w ith  soybeans. One of the im portan t considera­
tions in  grow ing soybeans is the fac t th a t the crop may be p lan ted  a t any  timo 
du rin g  a long period w ith  almost equally good results.
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BEAXS PLANTED WITH CORX
The Iowa station secured slightly larger yields of silage 
when soybeans were planted in the corn. A large num ber of 
definite field tria ls  carried th ru  a series of years also indicated 
tha t p lan ting  beans in corn for hogging down may be worth 
while, and particu larly  so when the feeder does not have al­
falfa or red clover pasture alongside the corn or is not feed­
ing some supplem ent such as tankage. The soybeans in the 
corn field will give be tte r results when hogged down, especial­
ly when good m inerals are also fed, than  can be had from  the 
hogging of corn alone. Even b e tte r results may be expected, 
however, when the corn, beans and m inerals are fu rth e r sup­
plemented w ith such high protein feeds as tankage or skim 
milk. These conclusions were reached a fte r obtaining yields 
on 1,873 experim ental p lantings in five different sections of 
the state during the past 10 years and a fte r considering the 
results secured from feeding tria ls  in a num ber of corn belt 
states. In  the planting tests, nine different rates or methods 
of p lan ting  corn and beans were compared. Several different 
kinds of soil, fertile and infertile, and extrem es in amount of 
ra infall during the growing season were represented.
R E C O M M E N D E D  V A R I E T I E S  OF S O Y B E A N S
W hile several varieties of soybeans well suited to Iowa con­
ditions are available, the station advises Iowa farm ers to 
confine their choice to a few easily identified varieties.
The most im portant considerations in determ ining the 
best varie ty  to use are ability  to yield and adaptation  in ma­
tu rity  to the location and to the purpose for which the beans 
are grown. Several different varieties at Ames have given 
nearly  the same yields of seed th ru  a series of years; others 
have produced nearly  the same am ounts of hay. Prelim inary 
tria ls  indicate th a t there may be much g reater differences in 
the yields of seed and forage from  different varieties when 
planted in corn than  when planted alone.
Other factors which may well be considered in choosing a 
variety  are color and size of seed, susceptibility to mottling, 
ease with which seed may be identified, availability of seed 
stocks, erectness of p lants when grown alone or in corn, adap­
tation to the soil, quality of the product, and disease resistance.
D uring the past 11 years 157 different varieties have been 
grown in the tests a t Ames, the more promising of these be­
ing compared either for seed, hay, in corn for hogging or sheep- 
ing down, or for silage. Recommendations regarding varieties 
for different uses are based on tests a t Ames w ith soil of aver­
age fertility , on cooperative tests w ith several hundred Iowa 
farmers, on demonstration tests in various parts of the state,
351
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T A B L E  I. V A R IE T IE S  O F  SO Y B EA N S R E C O M M E N D E D  F O R  IO W A . 
(See t e x t  f o r  a d a p ta t io n  to  d if fe r e n t  p a r t s  o f  s t a te )
A lone fo r 
seed (F ig u re s  
g ive y ield  in 
bu., C y r. a v .)
A lone fo r 
h a y  (F ig u re s
In  corn 
to
In  corn 
to
In  corn  
fo r
g ive y ie ld  
in tons,
h og  dow n sheep dow n silag e
Manchu 6 y r. a v .) M anchu Peking Peking
(26.1) Peking M idw est Columbia M edium  G reen
M idw est^ (2.59) B lack W ilson M idw est
Peking* W ilson E yebrow Morse M anchu
Virginia* (2 .63) S oyso ta Virginia B lack
B lack Morse H ab aro M idwest E yebrow
E yebrow (2.70) E a r ly  B row n M anchu
(25.1) Virginia M edium
H ab aro (2.55) G reen
(27.6) Columbia
E lto n (2.54)
(23 .6) M idw est
Ito  San (2.42)
(23.8) M edium  G reen
S oyso ta (2.28)
(27.0) M anchu
E a rly (2.25)
B row n
(25.6)
♦D id n o t m a tu r e  se ed  e v e ry  y e a r  a t  A m es. R e c o m m e n d e d  o n ly  fo r  
s o u th e rn  Io w a .
and on reports from growers. (Table I)  As the testing and 
com paring of varieties continues, new ones no doubt, will be 
found, which will prove superior to some of these.
VARIETIES SUPERIOR FOR SEED
M anchu has given next to the highest yield as an average 
for the nine years, 1916 to 1924, inclusive. This fact, w ith its 
o ther advantages, makes it an outstanding favorite in most 
sections of Iowa. I t  is a yellow seeded variety  easily identi­
fied because of its blue-black seed scar. I t  has special value 
for p lan ting  in corn for hogging down and much more Iowa 
grown seed of the M anchu is available than  of any other 
variety. I t  is possible, however, th a t some other variety, a 
week or so la ter in m aturity , may give equally as good or 
even better yields in the southern one-foui'th of Iowa.
Black Eyebrow gave nearly as large yields as Manchu, is 
similar in habit of growth, and is perhaps the easiest to identify, 
but the dark color of its seed is objectionable for certain uses.
Minnesota 109 (Ilabaro ), M innesota 166, Ito  San, and Elton 
are high yielding, yellow seeded varieties, bu t the seed be­
comes badly m ottled w ith brown under certain  growing con­
ditions. E arly  Brown and C hestnut give yields as high as 
these yellow varieties, but their brown colored seeds detract 
from  their general popularitj’.
As an average for nine years the yield of M anchu was 22.3 
bushels; Black Eyebrow, 21.4; Minnesota 109, 22.8; Minnesota 
166, 20.9; E arly  Brown, 20.9; Ito  San, 19.7; Elton, 19.7; and 
Chestnut, 19.5. These varieties are all medium early. (Table I I I ) .
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W hile only 12 varieties were included in the nine year 
average, 19 were compared for the six year period, 1919 to 
1924 inclusive. Of the seven new varieties included, two gave 
exceptionally high yields of seed, the llabaro  and Soysota. 
Excepting these two varieties the five which gave the highest 
averages for nine years also were highest for six years.
The yields made by 30 varieties grown under uniform  con­
ditions are averaged for the four year period, 1919 to 1922, 
inclusive. The reliability  of varie ty  comparisons depends, 
other things being equal, upon the num ber of seasons th ru  
which the test is continued—the longer the period the better. 
The reliability  of these comparisons is indicated by the fact 
th a t all the varieties which gave the best yields as an average 
for nine years (also for six years) were among the best in 
the four year tria l. F or example, the best one-fourth in yield 
in the six year averages were also among the best one-fourth 
in the four year group. The same ratio  held thruout. Habaro, 
a yellow seeded variety , and Soysota having brown seeds, 
which were not included in the nine year average are among 
the leading five in yield of the 30 compared for four years. 
These varieties give promise, and it is possible th a t they will 
come into more general use than  a t present. The largest 
average yields for four years were as follows: M innesota 109, 
27.2 bushels per acre; H abaro, 26.7; Manchu, 26.2; Soysota, 
26.3; E arly  Brown, 26.0; B lack Eyebrow, 25.8. The difference 
in yield between varieties in this group is not enough to justify  
the statem ent th a t any one of the group is superior to tbe 
others from  the standpoint of yield.
I t  is true  th a t the same varieties compared in different sea­
sons will not always give the same results, as certain  seasons 
are more favorable to one varie ty  than  to another. The same 
varieties led in yield for the four year period, 1919 to 1922, 
as during  the four year period, 1921 to 1924. This fact in­
creases the re liability  of these averages in indicating tha t 
certain  varieties were superior.
A num ber of varieties first introduced into the tests in 1923 
have yielded sufficiently high either in 1923 or 1924 to give 
more th an  ordinary  promise of value. A selection from  H a­
baro (H abaro 13166) has given the highest average yield of 
the new varieties for the two year period w ith a yield of 28.6 
bushels per acre. P inpu, U. S. D. A. 30600, M anchuria 20173, 
and Dunfield gave almost as large yields. The Dunfield has 
been tested not only a t Ames but also in southern Iowa. This 
varie ty  is particu larly  promising for the southern half of tbe 
state and it is an ticipated  th a t the increase in acreage for this 
variety  will be rap id  due to its adaptation for seed production 
and hogging down. In  m aturity , it  is midway between the
9
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T A B L E  II. COM PARATIVE Y IE L D S OP V A R IE T IE S  T E S T E D  FO R SE E D
(Y ie ld s  g iv e n  in  b u sh e ls  per acre)
1915 1916 1917
(1)
1918 1919 1920 1921 1922 1923 1924
A. K --------------------------------------------------------------- 18.9 21.5 33.1 21.5 19.5 19.5
Aksarben-----------------------------------------------------r__ 21.5 19.1 30.3 21.4 24.6 26.1
Auburn_______________________________________ 16.7 18.2 26.4 21.3 ___ ___
Black Eyebrow ________________________________ 16.4 16.5 8.84 22.2 22.6 30.5 27.7 22.9 24.6
*(Black) S oo ty_______________________ _____ ___ 7.5 13.0 .... . . . .
C hestnut______________________________  _____ _ 14.1 20.8 4.90 18.8 15.7 31.9 23.2 20.5 25.6
^Columbia____________________________________ — - .... ----- ----- 14.8 Did n o t M ature 23.9 18.6 ----- -----
Early  Brown___________ ______ _____ __________ 15.7 12.5 6.03 22.4 22.1 32.0 27.4 26.9 22.9
*Ebony_____ ________________________________ 14.3 12.3 5.99 7.2 19.9 25.4 21.8 11.4 17.5
E lton_________________________________________ . . . . 14.8 14.4 6.72 18.0 19.9 32.8 23.4 23.5 23.8
H ab aro ----------------------------------------------------------- 23.6 22.0 28.9 32.2 30.2 28.6
*H aberlandt---------------------------------------------------- 16.5 23.0 27.1 27.3 ___
Ito  San_______________________________________ 15.0 15.9 3.92 19.9 18.8 31.1 26.8 25.2 20.9
*Jet___________________________________________ 3.8 15.5 25.4 11.0 ___
"-Kentucky________ _____ _____ ________________ ---- . . . . . . . . 8.5 6.7 .... .... — - — -
^Kingston_________  _________________________ .... .... . . . . 11.3 11.1 ___ ___
^Korean_______ ____  ______________________ _ 11.5 2.5 ___ ___
Manchu----------------------------------------------------- 19.1 16.6 8.62 22.1 21.6 33.1 28.0 25.5 26.2
M andarin . .  _________________ _____ ________ 16.5 18.1 23.0 28.9 18.0 23.0
*Medium Green________________  __________ 10.6 13.8 13.9 3.68 14.1 21.2 26.6 16.8 17.1 17.5
♦Midwest----------  --------------- -------- --------------- - 12.9 21.2 5.98 15.0 8.3 25.8 24.7
•M ikado_____________ _______ ____  ___ . 9.2 5.1 25.0 24.6 ___ ___
M insoy__________  _______ - __ ______ _ ___ ___ 11.9 9.5 10.3 13.3 11.5 20.1
Minnesota 109________________ ___ ________
Minnesota 110--------------------------------------------------
----- 12.6
16.8
15.6
18.6
7.69
5.64
21.7
20.6
22.6 
Same as
31.3
C hestnut
33.0 30.7 29.8
M innesota 166-------  ------- ------ --------------- ------ 15.7 20.7 7.37 20.1 16.9 28.9 29.1 26.0 23.2
15.4 21.1 6.90 19.7 19.9 24.5 27.9
*Morse ........ ............................. ___ 9.9 4.3 27.8 17.4 ___
354
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Ogemaw--------------------------------------------------- ------
♦Ohio 7403_____________________________________ ~9.i
7.8
13.5
6.2
6.3
4.73
2.10
13.8 4.8 10.4 20.8 15.6 18.1
♦Ohio 7491_____________________________________ 8.6 12.5 1.5 1.78
♦Ohio 7496......... ....... „  ___  . 8.3 14.5 8.8 2.15
♦Ohio 9016____________ ____ ____________________ 9.0 13.5 3.9 2.40 7.3 30.8 22.7
♦Ohio 9035 (H am ilto n )_________________________ 12.9 6.6 29.2. 24.6
Ohio 9100_____________________________________ 13. (J 13.5 16.3 4.00 20.7 20.7 25.7 25.0 19.7 16.4
♦Okute____________________  _________________ 18.0 14.7 31.9 25.5
♦Peking______ _____________________  ___ . . . __ _ __ __ 22.5 19.7 _ _
♦Shingto__________ _________ ____  - ................ __ 24.1 14.8 29.6 22.0
18.6 25.1 26.9 34.0 26.9 3a. 7
Wisconsin B lack----------------------------------------------- .... — - . . . . 11.? 7.2 27.8 19.3 24.4 21.1
♦Wilson---------------------  ----------------------------------- 17.5 3.9 28.0 21.7
♦W ilson-Five------- ------------------------------------------ ... .... .... 20.3 2.7 27.7 19.9 ....
♦M edium  la te  m a tu r in g  v a r ie t ie s  w h ic h  d id  n o t r ip e n  e v e ry  y e a r  a t  A m es, acco u n tin g - f o r  lo w  y ie ld s  in  som e y e a rs . 
(1 ) L o w  y ie ld s  in  1918 d u e  to  se v e re  h a i l  in ju ry .
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M anchu and M idwest and, in m any ways, is ideally suited to 
the southern p a rt of the state. I t  is a yellow seeded variety , 
makes a strong erect grow th and the pods are well d istribu ted  
on the plant.
The two year comparisons are only indicative, not conclu­
sive. F o r example, M anchu which has been one of the con­
sistently  heavy yielding varieties was outyielded several 
bushels per acre fo r the two year period, 1923-24. Habaro,
T A B L E  I I I .  A V E R A G E  Y IE L D S  O F  V A R IE T IE S  T E S T E D  F O R  S E E D
(Y ie ld s  g iv e n  in  b u sh e ls  p e r  a c r e  w ith  a v e r a g e s  f o r  n in e , s ix  a n d  
fo u r-y e a r  perio d s.)
V ariety  nam e
A. K ......................
A k sa rb e n _____
A u b u rn _____ __
Black Eyebrow  . 
(Black) S oo ty  ..
C h e s tn u t______
C olum bia ____
E arly  Brown
E bony ________
E l t o n _________
Nine-year S ix-year j F o u r-y ea r F o u r-y ear 
average average average  average 
1^16-24 ; 1919-24
inclusive ; inclusive
21.4
39.5
20~9
15.1
19.7
22.3 23.8 23.4
23.8 23.1 25.6__ 20.7 __
25.1 25.8 26.4
22.6
25~6
17.2
23.6
1919-22
inclusive
1921-24
inclusive
22.4
26~0
18.6
23.5
25.3
2T~3
19.0
25.9
H a b aro  _______
H ab erlan d t ___
I to  S a n _______
J e t  ____________
K e n tu ck y ______
19.7
27.6
2S.S
26.7
23.5
24.2
13.9
30.0
26~0
K in g s to n _____
K o re a n _______
M anchu ______
M andarin ____
Medium Green
22.3
ioTi
26.1
21.3
18.9
26.2
21.6
19.7
28.2
23.2
19.5
Midwest _________________ _____________ --- --- 18.5
16.0
_____
12.8 11.3 13.8
M innesota 109 ---------------------  --------------
M innesota 110 __________  _____________
22.8
Same
28.2 
as Chestnu
27.2
t
31.2
M innesota 166 ____ _____________________ 20.9 24.0 23.8
23.0
26.8
14.9
11.4 13.9 12.5 16.2
Ohio 7402 _______________________ ____ __ ....
Ohio 7491 _ _________________ _____
Ohio 7496 ________________________ ______
Ohio 9016 ________  __ ___________
.... --- --- ---
• 18.3
Ohio 9100 ___________________  ________ 1S.0 21.4 23.0 21.7
22.5
22.6
S oyso ta  -------- ------------------- --------------- --- 27.0
18.5
26.3
16.4
29.6
23.2
W ilson _________________________________ I
W ilson-five __ 17.7
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T A B L E  IV . N E W  V A R IE T IE S  C O M P A R E D  W IT H  B E S T  T E S T E D
V A R IE T IE S
Variety Yield bushels per acre
1923 1924
Average
1923-1924
B est tested varieties in 9, 6, o r 4-year averages (from  T a >le I I I ) .
Black Eyebrow _____ __________  ______ __ 22.9 24.6 23.8
E a rly  Brow n _ . .  ________ _____  __ . ___ 20.9 22.9 24.9
H ab aro  _________________________  ___ _______ 30.2 28.6 29.4
25.5 26.2 25.9
M innesota 1 0 9 ________  ___  _ ___ _____  __ 30.7 29.8 30.3
M innesota 1 6 6 _______ __ 26.0 23.2 24.6
Soyso ta  ____________ _________________________ _____ 26.9 30.7 28.8
New varieties tested only in th e  years 1923, 1924.
Dunfield ___  . ________ 28.3 24.2 26.3
H ab aro  13160 ____ __ _______  _ ____ 29.8 27.3 28.6
24.1 23.8 24.0
M anchu 1926 ____ ___________________ __ _
M anchuria 13177 __________  ____ 22.9 26.6 24.8
M anchuria 20173 _____  ________  _ _ 25.7 27.3 26.5
P inpu _____________  ________ 30.3 24.5 27.4
U. S. D. A. 30600_____________________ 34.9 19.5 27.2
U. S. D. A . 36001_____________________  __ 20.1 24.3 22.2
M innesota 109, and Sovsota have been giving consistently 
large yields, however, th ru  a series of years and give a good 
basis upon wThich to compare the newly introduced sorts.
In Southern Iowa. More Peking should be grown in the 
southern two tiers of Iowa counties to furnish  seed for hay 
and silage. I t  is almost certain  th a t a strong dem and will 
develop in the state for seed of this variety. The fact th a t 
it is a black bean does not detract from  its value for hay and 
silage purposes. I t  is by fa r the smallest seeded varie ty  yet 
tested a t this station, requiring  only about one-half as much 
seed to p lan t an acre as of most varieties. This adds to the 
m arket value of its seed.
Virginia, a medium late m aturing bean, is the best variety 
yet tested by other stations for poor soils. I t  may be found 
especially desirable for such soils in some of the more south­
ern  counties of Iowa. I t  is too late in m aturity  to be de­
pended upon to m ature a seed crop fa rth e r north.
Midwest, another medium late m aturing variety, form erly 
grown under the names Mongol, Medium Yellow, Roosevelt, 
and Hollybrook may be grown to advantage for seed in  the 
southern p a rt of the state. The acreage of M idwest in south­
ern  Iowa is g reater th an  th a t of any other variety. I t  is a 
good all purpose bean there.
The progress of the Dunfield bean in southern Iowa will 
be w atched w ith  interest.
13
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T A B L E  V. COM PARATIVE Y IE L D S OF V A R IE T IE S  T E S T E D  FO R  H A Y
(Y ie ld s  g iv e n  in  to n s  per acre)
Yield Yield Yield Yield Yield Yield Yield Yield Yield Yield Yield
1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924
A. K _________________ ____ __________ 2.79 2.49 2.07 1.67 3.27 2.85
A ksarben____________________________ 2.17 2.13 2.11 1.76 2.71 2.82
A uburn______________________________ 2.69 2.22 1.64 1.90 2.87 2.51
1.74 1.80 1.06 2.64 1.92 1.98 1.75 2.93 2.87
(Black) S ooty_________ ______________ ----- 2.6L> 2.64
C hestnu t_________________ ___________ 3.85 1.46 2.07 .78 2.11 1.83 1.85 1.48
2.73 3.64 2.19 2.34 2.19 2.14
E arly  Brown_________________________ 1.69 1.02 2.5 6 1.86 1.74 1.66
E bony ............... ........................... ................... 4.35 1.89 1.85 .92 2.26 2.03 1.78 2.43 2.74 2.46
Elton___ ----------------------------------------- .... ----- 2.25 1.36 2.55 1.87 1.89 1.46 2.66 2.73
H a b a ro -----------------------------------. . . 2.95 1.96 1.78 1.42
2.65 2.35 2.34 2.47
Ito  S an ______________________________ 1.40 3.96 1.74 1.77 .74 2.74 1.77 1.60 1.56
J e t________ ___________________ ______ 1.90 4.63 2.31 _ 1.82 1.74 2.68 2.88 3.09
Kentucky____________________________ .... ----- ----- 2.65 2.63 .... ....
2.19 1.98
K orean_________________ ___________ 2.78 2.14 ___
M am m oth Yellow___________________ 3.02 1.22 1.27 .74 1.06 2.14 1.37 1.22 2.58
M anchu-------------- ----------------- ------------ 4.23 1.47 2.26 1.22 2.64 1.74 1.74 1.66 2.7S 2.94
1.47 1.09 1.57 .90
Medium Green_______________________ 4.49 2.03 2.16 1.61 2.68 2.39 1.94 1.40 3.05 2.23
M idwest------------------------------- ------------ 1.80 4.30 2.05 1.59 .98 2.53 2.33 2.11 2.04 2.89 2.64
M ikado______________________________ 1.60 3.28 1.72 1.69 1.36 1.93 1.93 2.72 2.75
Minsoy—_______ _____________________ __ 1.31 .89 .71 .78
4.01 1.84 1.85 .96 2.90 1.77 1.85 1.40
M innesota 166------------------------------------ 1.51 .89 2.33 1.03 1.71 1.07
1.42 . .94 1.89 1.01 1.58 1.12
2.09 1.32 2.85 2 63
Ogemaw-------------------------------------------- .57 .39 .77 .66 .61 .56
Ohio 7403____________________________ 3.64 1.90 2.02 .91 .... .... .... ....
358
14
Bulletin, Vol. 18 [1923], No. 228, Art. 1
http://lib.dr.iastate.edu/bulletin/vol18/iss228/1
Ohio 7491____________________________ 3.70 1.63 1.65 1.34 _ _ _
Ohio 7496____________________________ _ 3.02 1.79 2.21 1.33 __ __
Ohio 9016____________________________ ___ 3.29 1.61 1.73 1.04 2.94 2.37 2.47 1.46 2.95 2.92
H am ilton  (Ohio 9035)_________ . _____ 4.18 2.07 1.74 1.10 2.01 2.16 2.26 2.20 3.16 2.88
Ohio 9100____________________________ 3.74 1.47 1.61 .82 2.06 1.90 1.78 1.59 3.09 2.94
Okute_~______________________________ 3.29 2.30 2.09 1.90 3.53
Peking________________ ____ _________ 4.10 2.21 1.69 1.26 2.70 2.07 2.40 2.83 2.91 2.64
Shingto__________________ ______ _____ 2.77 2.63 2.46 2.39 3.25 2.92
S oyso ta----------- ------ -------------------------- __ __ __ __ 2.25 1.40 1.65 1.42 __
Stone’s Ensilage__________ ______ ___ ... . . 4.75 2.10 2.14 1.11 2.90 2.15 2.20 2.91 3.12 2.73
V irg in ia ..................  ........ ..........  ...... 2.15 1.13 2.60 1.98 2.08 2.97 3.06 2.63
1.88 1.38 1.73 1.14
W ilson.-..........  . . .  . _ ________  . 4.58 2.02 2.29 1.14 2.59 2.33 2.16 2.90 3.25 2.53
Wilson-five________ ___________  _____ 2.23 .94 2.70 2.22 2.16 2.89 3.00 2.68
*H ail in ju ry  reduced  y ields considerab ly .
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Fig. 3. A good field of beans ready  to cu t for hay. The be tte r hay varie ties 
such  as Peking , Columbia, W ilson and  M orse have produced as an  average yield 
th ru  a series of years two and  one-half tons per acre  of hay  equal to a lfalfa in 
feeding value.
BEST VARIETIES FOR HAY
Peking* is especially recommended because it stands well, 
is fine stemmed and has small seed, requiring  much less seed 
per acre than  of most other varieties. However, there are a 
num ber of varieties, any one of which may be seeded for hay 
w ith almost equally good results.
Of 11 varieties compared for 10 years, the average yields 
of the be tte r varieties w e re : S tone’s Ensilage, 2.61 tons per 
acre; Wilson, 2.58; Peking, 2.48; Medium Green, 2.40. (Table 
V I).
When 15 varieties were compared for eight years, 1917 to 
1924, inclusive, the yields of the best were: Morse, 2.45 tons 
per acre; S tone’s Ensilage, 2.41; Wilson, 2.40; Wilson-five, 2.35; 
Virginia, 2.33 and Peking, 2.31. W ith 22 varieties under test 
th ru  a six-year period, the best were Shingto, 2.74 tons per 
acre; Morse, 2.70; Stone’s Ensilage, 2.67; Wilson, 2.63; Wilson- 
five, 2.61; Peking, 2.59; Virginia, 2.55; Columbia, 2.54 and 
H aberlandt, 2.46.
All of the leading varieties a t the top in the ten year test 
occupy similar positions in the eight and six year tests, w ith the 
exception of Medium Green and newly introduced varieties. In  
recent years, Medium Green has been seriously affected with 
mosaic which has reduced the yields.
Three varieties which gave large yields in the eight-year test, 
1917 to  1924, but were not included in the 10-year test, are 
Morse, Wilson-five and Virginia. Varieties which yielded well 
in this eight year test are among the best in the six year test
♦The P e k in g  h a s  also  been sold u n d e r th e  nam e Sable.
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and gave the same order of yield. Three varieties in  the six- 
year averages, but not in the eight-year test, and which gave 
good yields are the Shingto, H aberlandt and Columbia.
Any of the varieties named can be expected to give almost 
equally good yields for hay. Seed of S tone’s Ensilage and 
Shingto varieties is not readily available. Any of the varieties 
recommended for hay will usually ripen seed in  the southern two 
tiers of Iowa counties.
T A B L E  VI. A V E R A G E  Y IE L D S  O F  V A R I E T I E S  T E S T E D  F O R  H AY 
(Y ie ld s  g iv e n  in  t o n s  p e r  a c r e  w i t h  a v e r a g e s  f o r  10, 9, 8 a n d  6 y e a r
p e r io d s . )
V ariety  (Name
N ine-year E ig h t-y e ar1 
T en -year average average 
average 1915-16-17 1915-16-17 
1915-24, -18-19-20- -18-19-20- 
inclusive 21-22-24 , 21-22, 
inclusive 1 inclusive
E ig h t-y ear
average
1917-18-19
-20-21-22-
23-24,
inclusive
Six-year
average
1919-20-
21-22-23
-24,
inclusive
A. K.
2.30
___  ___  2.52
A ksarben _ 
A uburn  ___  - ___  ____
2~23 ¥.15 ¥.12
2.28
2.31
2.35
C hestnu t ___ ____ __ ----- 1.93 -----
2I54
E bony ______ ____________ 2.27 2.22 2.19 2.06
2.10
2.28
2.19
H ab aro  -------------  -----------
H ab erlan d t ---------  -------- _
. . . .
-----
ll99
----- ¥.l&
J e t  _________________________
K e n tu c k y _____ —  -
-----
I I I I
-----
K i n g s to n ___ ______ . .
K o r e a n -------  ---------------------
M am m oth Yellow _______ II I I  i~62
2.27 2.21
1.51 -----
2.12 2.12 ¥.25
M andarin ________ _____ __
Medium Green
Midwest ___________ _ --
M ikado ______ . .  _________
Minsoy ___  ___ ________
M innesota 109 ----- ------
2.40
2.35
2.33 2.34 
2.29 2.24
I I I I  2751
2.18 ! 2.28 
2.14 1 2.42 
___  2.06
. . . .
M orse ________  ___  . .
Ogemaw ___ . .  _______
Ohio 7408 __________________
----- -----
2.45 2.70
Ohio 7491 __________________
Ohio 7496 ___________________
Ohio 9016 __________________
Ohio 9035 (H a m ilto n ) .— . 
Ohio 9100 __________________
2^28
2.38
2.10
¥.20
2.29
1.99
¥ .1 1
2.22
1.87
2l24
2.19
1.98
¥.52
2.45
2.23
O kute -- ----------
Peking
S h in g t o _____  ___ _____
S oyso ta  _________
Stone’s E n s i la g e ___________
___
2.48
2^61
2^43 2I4I  2.31 
¥.55 2.53
2.59
2.74
2^67
V irginia ................. ........... .........
Wisconsin B lack ____
Wilson _______  ___
W ilson-five _____ __ _____
2~58 ¥.50
___  2.33 2.55
2l50 1 2I4O ; 2.63 
1 2.35 1 2.61
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T A B L E  VII. N E W  V A R I E T I E S  C O M P A R E D  F O R  Y I E L D  O F  H AY 
W I T H  B E S T  T E S T E D  V A R IE T IE S
Yield tons per acre
V ariety ................ -
Average
1023 1924 1923-1924
Best tested varieties in 10, 8, o r  ft-year averages—
C olum bia - _____ 2.10 ?.14 2.17
H ab erlan d t __ _ _ _ ________________ 2.54 2.47 2.51
Medium Green ______ _____________ _______  ________ 3.05 2.23 2.61o 3.33 2.01
Peking __ __ _______ . __ ________ __. _____ 2.91 2.64 2.7S
Shingto _________  _____ __ _______ ____ 3.25 2.92 3.U9
Stone’s Ensilage __ - __ 3.12 2.73 2.93
Virginia _ _ ____ . .  __ __ _ ___ 3.06 2.<;3 2.85
3.25 2.53 2.SO
Wilson Five _ _ _ _ _ _ _ 3.00 2 .OS 2.84
New varieties tested only in the  years 1923: to  1924-
E asycook _ _ _ _ . 3. OS 2.95 3.02
H a h to  _ ____ __________________ 2.53
Lexington _ _ _ 2.68 2.99 2.84
A r l in g to n ____ ____________ 2.96 2.74 2.85
Illinois 13-19 __ _ ___ ___ _ 3.03 2.94 2.99
Illinois 13-181 __ _ ___ 3.10 2.77 2.94
H ong K o n g _________ _ ________ 2.93 3.29 3.11
Southern Prolific _________  _ ___  _ _______ 2.22
1.73 3.06 2.40
M anchuria 13177___  __________________ __ 3.13
Dunfield ______ _ __ _ __ _____ __ 3.29
H urrelbrink  _ ___ _______ . . .  ___ 2.49
Manchu and Black Eyebrow give good yields of hay in north­
ern Iowa. Manchu has yielded 85 percent as much hay as have 
the leading hay varieties, which makes it a good all-purpose 
variety.
The Mammoth Yellow which is a large, late, southern variety, 
seed of which has been substituted in the past for earlier sorts 
and which has in some cases been recommended for hay, is in ­
cluded in an eight-year and a nine-year average, giving the 
lowest yield of all the varieties included.
A number of varieties which have been in test during the 
years 1923 and 1924 only, some of which promise to have ex­
cellent value for hay, are reported in table V II. The 1923 and 
1924 yields of varieties which have given high yields of hay in 
the 10 , eight and six year averages are included for purpose of 
comparison.
The Dunfield, which promises to be particularly  useful in 
southern Iowa and which m atured a seed crop satisfactorily at 
Ames in 1923 and 1924, also gives promise of excellent value 
for hay in central Iowa.
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VARIETIES FOR HOGGING DOWN 
Manchu in m aturity  and seed color is the best variety yet 
tested for planting in corn to hog down in central Iowa. In  
tests over a three year period with varieties planted in corn, 
Manchu yielded 64.5 percent more seed than Ito  San. Yield 
comparisons of other varieties planted in corn are under way. 
Midwest, a yellow seeded variety 10 days later than Manchu, is 
popular for hogging down in the southern one-fourth of the 
state and is possibly better than Manchu for planting in corn 
in that section. Black Eyebrow is used satisfactorily in  central 
and northern Iowa. I t  is believed th a t the new variety, Dun- 
field, will be found a good variety to p lant in corn for hogging
down in the 
southern p art of 
the state. In  gen- 
e r  a 1, varieties 
a r e  w a n t e d  
which will pro­
duce the largest 
yields of beans 
and will be ap­
proaching ma­
tu rity  about the 
time the corn is 
ready for the 
h o g s .  S o m e  
growers believe 
that best results 
are secured if 
the pods are 
well tilled but 
the leaves still 
green and the 
seed n o t  dry 
when the hogs 
are turned in.
Fig. 4. Soybeans in corn. Over 90 percen t of the soy­
bean acreage in the s ta te  is w ith  corn. The yields indicate 
th a t  the prac tice  of p lan ting  beans in th is w ay may be 
profitable w here the crop is hogged off tho the beans do not 
equal tankage  fed in  conjunction w ith  corn.
VARIETIES FOR 
SILAGE AND  
SHEEPING  
DOWN
Peking is the 
m o s t  satisfac­
tory  variety yet 
tested to plant
19
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with corn for silage because it grows erect, and thus permits satis­
factory cutting with the corn binder. Medium Green usually 
stands fairly  well, but is not as good as Peking. Seed of Medium 
Green is becoming increasingly scarce because it shatters badly 
when ripe, and is particularly  susceptible to in ju ry  by mosaic 
disease. Okute stands well, but seed is hard  to obtain. Mid­
west stands fairly  well and there is more seed of it available 
than of any other variety of similar m aturity. Manchu is 
popular for planting with corn for silage in the northern part 
of the state. Next to ability to stand, varieties are best which 
give the largest yields and which have the pods well filled and 
the leaves beginning to tu rn  yellow about the time the corn is 
ready for silage. For planting in corn to sheep down, any of 
the varieties recommended for hay will be satisfactory.
H O W  S O Y B E A N  V A R I E T I E S  D I F F E R
The characteristics of soybean varieties vary greatly. One 
of the most im portant characters is m aturity. Some varieties 
m ature seed at Ames in less than 90 days, while others hardly 
form blossoms before being killed by frost. The great differ­
ences in the m aturity  of different varieties makes it possible 
to grow the crop in any latitude or altitude where corn may 
be grown. No exact statement can be made with regard to the 
time required for the different varieties to m ature since the 
varieties compared did not ripen in the same order each year.
Various strains of the same variety may differ in m aturity. 
Manchu beans, grown at the Station, have m atured slightly 
earlier than Black Eyebrow, but this relative m aturity has been 
reversed in the hands of certain other growers.
The seed color is of many gradations between straw yellow, 
green, brown and black. Seeds vary also in sizes and shape and 
in protein and oil content. Seed of different varieties, appar­
ently identical in other respects, can sometimes be distinguished 
only by the size, shape, or color of the seed scar or hilum. 
Varieties differ greatly in ability to hold the seed in  the pods 
when ripe, and this is an im portant characteristic.
The plants vary as greatly as the seeds. Stems differ in 
thickness, erectness, length, length of branches and height of 
branches above the ground. In  general, the later the variety 
the larger the growth and the greater the yield of hay. Leaves 
vary in shape, size, color and in other respects. Most varieties 
shed their leaves when ripening, while others retain  them even 
when fully mature. Many varieties have a bushy habit of 
growth, while others are vinv, a character which is particularly  
noticeable at the tips of the main steins. Flowers are either 
purple or white. Some varieties have both purple and white 
flowers but not on the same plant. All varieties have hairy
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stems and pods. The hairs are either gray or brown and some 
varieties have both gray and brown hairs. Varieties differ 
greatly in the number of the hairs. M ature pods of different 
varieties vary in color from yellow to gray, brown and black. 
They also vary in size, shape, number of pods per cluster and 
number of seeds per pod.
DESCRIPTION AND ADAPTATION OF MORE IMPORTANT 
VARIETIES
The following list of 23 varieties most likely to be offered 
on the market to Iowa farm ers includes not only those which 
are to be recommended, but also varieties which may be used 
tho inferior to others available. The varieties are arranged in 
alphabetical order, and the most im portant characters of each 
described. V arietal preferences have been stated previously.
Black Eyebrow
Seed—Brown with black saddle, oblong, medium large, dark grayish 
brown seed sear.
Plants—Brown hairs, medium erect, purple and white flowers, re­
semble Manchu closely.
Maturity—Medium, average date of ripening at Ames, Sept. 24.
Uses— Seed and hogging down; hay and silage in northern Iowa.
Chestnut
Seed—Brown, oblong, flattened, medium sized, dark brown seed scar. 
Plants—Gray hairs, ereet, bushy, fine stems, purple flowers, leaves re­
tained when ripening, black pods.
Maturity—Medium early, average date of ripening at Ames, Sept. 18. 
Uses—Seed and hogging down in northern Iowa.
Columbia
Seed—Eight green, oblong, medium small, light brown seed scar.
Plants—Gray hairs, very drooping, purple and white flowers, leaves 
have silver green appearance.
Maturity—Late, matures at Ames one out of five years.
Uses—Hay in southern two-thirds of Iowa, seed in southern tier of 
counties.
Dunfield
Seed—Yellow, oblong, medium sized, light brown seed scar.
Plants—Gray hairs, erect, bushy, purple flowers.
Maturity—Medium to medium late. Average date of ripening at 
Ames, Sept. 28.
Uses—Seed and hogging down in southern Iowa, hay and silage in 
northern Iowa.
Early  Brown
Seed—Brown, oblong, large, brown seed scar.
Plantsi—Brown hairs, erect, bushy, purple flowers. Cannot be dis­
tinguished from Ito San.
Maturity—Medium early, average date of ripening at Ames, Septem­
ber 14.
Uses—Seed and hogging down in northern Iowa.
Ebony
Seed—Black, nearly round, small, black seed scar.
Plants—Brown hairs, drooping, bushy, leaves unusually large, purple 
flowers.
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Maturity—Medium to medium late, average date of ripening at Ames, 
October 1.
Uses—Seed in southern one-half, hay in northern one-half of Iowa. 
Elton
Seed—Yellow, oblong, medium large, pale yellow seed sear.
Plants—Gray hairs, erect, bushy, purple flowers.
Maturity—Medium, average date of ripening at Ames, September 25. 
Uses—Seed and hogging down.
Habaro
Seed—Yellow, oblong, large, brown seed scar.
Plants—Gray or brown hairs, erect, bushy, purple and white flowers. 
Maturity—Early, average date of ripening at Ames, September 12. 
Uses—Seed and hogging down.
Haberlanilt
Seed—Yellow, oblong, medium sized, dark brown seed scar.
Plants—Brown hairs, medium erect to drooping, purple and white 
flowers.
Maturity-—Late, matures at Ames 3 out of 10 years.
Uses—Hay, silage in southern one-half of Iowa, seed and hogging 
down in southern tier of counties.
I to San
Seed—Yellow, oblong, medium sized, with brown spot near one end 
of pale yellow seed scar.
Plants—Brown hairs, erect, bushy, purple flowers.
Maturity—Medium early, average date of ripening at Ames, Septem 
ber 14.
Uses—Seed and hogging down.
Je t
Seed—Black, oblong, small, flattened, gray seed sear with brown line 
thru middle.
Plants—Brown and gray hairs, drooping, bushy, white flowers, leaves 
and pods very small.
Maturity—Medium late, matures at Ames two out of five years.
Uses— Seed in southern three tiers of Iowa counties, silage in central 
five tiers, hay in all parts of the state.
Mammoth Yellow
Seed—Yellow, large, oblong, light brown seed scar.
Plants—Gray hairs, stout, erect, bushy, coarse stems, white flowers. 
Maturity—Very late, slightly past flowering at Ames when killed by 
frost.
Uses— Too late for any purpose in Iowa. Much of this seed has been 
sold in the corn belt under the names of earlier varieties.
Mancha
Seed—Yellow, oblong, medium sized, black seed scar. (Seed of com 
mercial stocks have a small percentage with brown seed scar.)
Plants—Brown hairs, medium erect, bushy, purple and white flowers. 
Maturity—Medium, average date of ripening at Ames, September 21. 
Uses—Seed and hogging down. Hay and silage in northern Iowa. 
Medium Green
Seed—Green, oblong, medium sized, light brown seed scar, shatters 
readily when ripe.
Plants—Brown hairs, erect, bushy, stems coarse, purple flowers. Sus­
ceptible to mosaic disease which reduces the yield.
Maturity—Medium to medium late, average date of ripening at Ames, 
October 4.
Uses—Silage. Seed in southern one-third of Iowa.
3<>C>
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Midwest
Seed—Yellow, nearly round, medium small, light brown seed sear. 
Plants—Brown hairs, medium erect, bushy, purple flowers, stems coarse, 
many pods born 011 long pointed spikes. Subject to mosaic disease 
which causes characteristic crinkling of leaves.
Maturity—Medium late, maturing at Ames three out of five years. 
Uses— Silage and hay in all parts of the state, seed and hogging down 
in southern one-third of Iowa.
M orse
Seed—Light green with yellow tinge, oblong, medium sized, light 
brown seed scar.
Plants—Gray hairs, very drooping, purple and white flowers, leaves 
have silver green appearance.
Maturity—Late, matures at Ames 3 out of 10 years.
Uses—Hay, fair silage in southern half of Iowa, seed in southern tier 
of counties.
P eking
Seed—Black, oblong, much flattened, very small, black seed scar. 
Plants—Many brown hairs, erect, bushy, many small pods, white 
flowers.
Maturity— Medium late to late, matures at Ames two out of five 
years.
Uses—Seed in southern two tiers of counties, hay in all parts of the 
state. Best silage variety yet tested except possibly for three north­
ern tiers of counties.
Soysota
Seed—Brown, oblong, large, brown seed scar with yellow line thru 
middle.
Plants—Brown hairs, erect, bushy, fine stems, purple flowers. 
Maturity—Earl}-, average date of ripening at Ames, Sept 11.
Uses—Seed and hogging down.
Tarheel Black
Seed—Black, oblong,,medium large, dark gray seed scar.
Plants—Brown hairs, stout, erect, bushy, coarse stems, purple and 
white flowers.
Maturity—Very late, slightly past flowering at Ames when killed by 
frost.
Uses— Too late for any purpose in Iowa. Has been sold in Iowa under 
names of earlier beans.
Virginia
Seed—Brown, oblong, much flattened, small, reddish brown seed scar. 
Plants—Brown hairs, purple flowers, drooping, slender, viny stems, 
climbs corn in some sections, (but this characteristic has not been ob­
served at Ames except in one year).
Maturity—Medium late to late, matures at Ames two out of five years. 
Uses—Hav in all parts of state, silage in southern two-thirds. Seed in 
V southern tier of counties.
Wilson
Similar to Wilson-five except that it is a mixture of plants having 
gray and brown hairs. Wilson-five is, therefore, preferable.
Wilson-five
Seed—Black, oblong, flattened, small, grayish black seed scar.
Plants—Gray hairs, very drooping, somewhat viny, stems fine, white 
flowers.
Maturity— Medium late, matures at Ames three out of five years. 
Uses—Seed in southern two tiers of Iowa counties, hay in all parts of 
the state.
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Wisconsin Slack
Seed—Black, oblong, flattened, medium sized, black seed scar.
Plants—Brown hairs, medium erect, bushy, stems fine, leaves retained
when ripening, purple flowers.
Maturity—Very early, average date of ripening at Ames, Sept. 2.
Uses—Seed and hogging down in northern two tiers of Iowa counties.
MATURITY AND YIELD OF SEED OR HAY
In  general it may be said tha t varieties which m ature in this 
latitude from September 10 to 25 will produce the highest yields 
of seed over a period of years. On the other hand, the varieties 
which are one or two weeks too late to m ature a seed crop in the 
latitude of Ames give the highest yields of hay.
Of the varieties included in the preceding description only 
one is very early in m aturity, two early, three medium early, 
three medium, three medium to medium late, four medium late, 
two medium late to late, three late and two very late.
Wisconsin Black, classed as very early (m aturing on Septem­
ber 2 ), has given low yields of seed and hay.
Two early m aturing varieties, (September 11 and 12) Sov- 
sota and Habaro, have been among the best in yield of seed.
Three varieties medium early in m aturity  (September 14 to 
18), E arly  Brown, Ito San and Chestnut, have all given good 
yields of seed altho not quite equal to Soysota and Habaro which 
are a few days earlier.
Three varieties medium in m aturity  (September 22 to 25), 
Manchu, Black Eyebrow, and Elton, are among the best yield- 
ers. The Manchu and Black Eyebrow are apparently superior 
to the Elton.
Two varieties medium to medium late in m aturity  (October 
1 and 4), Ebony and Medium Green, have not given good yields 
of seed nor the largest yields of hay. On the other hand, D un­
field, m aturing September 28, is among those which gave the 
highest yields both of seed and hay since being introduced in 
1923.
Of three varieties medium late in m aturity  and which can 
not be depended upon to m ature regularly at Ames but should 
m ature three crops out of five are Midwest, Wilson and Wilson- 
five. The last two have given good yields of hay with Midwest 
fair.
Three varieties medium late to late in m aturity, Je t, Peking 
and Virginia, which should m ature seed two years out of five, 
have all made good yields of hay tho the Je t is inferior to the 
other two.
Three varieties late in m aturity, Morse, H aberlandt and 
Columbia, have given good yields of hay.
Two varieties very late in m aturity, the Mammoth Yellow 
and Tarheel Black, are entirely unsuitable to p lan t in Iowa.
368
24
Bulletin, Vol. 18 [1923], No. 228, Art. 1
http://lib.dr.iastate.edu/bulletin/vol18/iss228/1
369
MUCH  S O Y B E A N  HEED NOT TR U E  TO N A M E
That a large p art of the soybean seed sold on the market has 
been offered for sale under incorrect names was demonstrated 
by identification studies covering the three year period, 1920 to 
1922, inclusive. D uring tha t time, 702 samples were identified 
under 68 varietal names. Samples of the 25 varieties which 
have been most commonly sold in the cornbelt were misnamed 
in 34.07 percent of the cases where samples were sent to the
Fig. 5. In d iv id u a l soybean p lan ts . The characteristics  of the d ifferent varie ties 
of beans m ust be considered as re la ted  to the  use to be m ade of the  crop. V igor 
of grow th  as indicating  yield of seed or hay, erectness of grow th and  the  time 
the crop m atures a re  the most im portan t considerations.
25
Hughes and Wilkins: Soybeans for Iowa
Published by Iowa State University Digital Repository, 1923
370
T A B L E  V III .  S H O W IN G  E X T E N T  O F  M ISNAM ING O F  V A R I E T I E S  
(S a m p le s  iden t i f ied  d u r i n g  th e  y e a r s  1920, ’21 a n d  ’22.)
N umber o f samples
Variety
T o ta l Name
correct
! Percent of 
Name times nam e 
no t correct not correct
A. K. ________  ______________________ 18 8 10
27 26 1 3.70
9 8 1 11.11
Colum bia __ ------  -----
E arly  B row n,-------  .  ----------------------------
4
*28
3
26
1
2
25.00
7.14
i2 7 15 68. IS
22 il 11 50.00
4 3 1 25.00
11) 14 5 26.32
I to  San __ . ______ ___ 72 60 12 16.67
j e t  _ _ _ . .  _______ 4 1 3 75.00
8 3 62.50
35 20 36.36
44 31 13 29.55
M andarin __ _ __ ---------- 7 6 1 14.29
15 13 2 13.33
86 60 26 30.23
5 4 1 20.00
17 12 29.41
15 4 11 73.33
8 0 8 100.00
26.3219 14
41
12
23 18 43.90
4 8
26 11 15 57.69
♦Prev ious to 1922 g row n u n d e r  the  n a m e s  of Medium Yellow, Mongol, 
R o o s e v e l t  a n d  H o l ly b ro o k .
station by the larger seed companies and experiment stations of 
the United States. (Table V III) .
In 1918, 1919 and 1920, when the price of soybean seed was 
especially high and difficult to obtain, late varieties and the 
Mammoth Yellow particularly, were sold generally in Iowa 
under the name of earlier beans. This, combined with seed 
inferior in other ways, did more to curb increased production in 
Iowa than any other one thing. Seed known to have been grown 
in Iowa has come to have a higher market value than seed of 
unknown source.
Generally misnaming has been due to the ignorance of the 
state dealers rather than to a wilful intent to defraud. Because 
most of Iowa seed dealers were unfam iliar with the seed char­
acteristics of the different varieties, it was possible for whole­
salers in other states to sell them seed under incorrect names.
The hearty cooperation of most seedsmen in these studies 
has given them much better understanding of the characteristics 
of different varieties and has greatly reduced misnaming. The 
station is glad to identify seed either for seedsmen or growers
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whenever the descriptions in this bulletin are insufficient. Since 
seed of most of the varieties recommended are much more 
plentiful than formerly, there is little excuse for incorrect nam­
ing of varieties in the future.
S O Y B E A N S  IN I O W A  R O T A T IO N S
Soybeans fit economically into a rotation of corn (one to 
three years), soybeans, w inter wheat and clover. The com­
bination of soybeans and winter wheat might well replace a con­
siderable part of the oat acreage. If  the above rotation is ob­
jectionable because of too large a bean acreage and no oats for 
feed, a double rotation could be used consisting of corn (one 
or two years), followed by soybeans, w inter wheat and clover 
on one p art of the farm, and corn (one or two years), followed 
by oats and clover on the other part. The double rotation 
scheme is highly recommended by agricultural economists be. 
cause it is more diversified and gives a more uniform  distribu­
tion of labor.
Soybeans grown alone for seed or hay solve the problem of 
preparation of winter wheat ground since they leave the soil in 
excellent condition for wheat with no added preparation neces­
sary. The wheat drill may best follow immediately behind the 
binder as the bean crop is being harvested for seed, or after 
the wagons if the crop is removed for hay. In  case either of 
these operations come too early to fit in with the Hessian fly- 
free-date for seeding winter wheat, seeding may be delayed.
W hen soybeans are drilled solid for seed or hay and culti­
vated with a harrow they interfere little with corn cultivation. 
Red clover, which usually is harvested during corn cultivation, 
may be pastured and soybeans used for hay, cutting them in 
August when work is less rushing. I t  is not advisable to entirely 
replace clover with soybeans except on those farm s where clover 
cannot be grown successfully.
While soybeans as a legume, are capable th ru  bacteria in the 
root nodules of utilizing nitrogen from the air as do the clovers, 
when they are harvested for hay all that is left on the land is 
the stubble and roots which constitute but a small part of the 
plant. W hen harvested for seed, the leaves may be added to 
the soil since on most varieties they fall as the crop matures. 
W ith clover, a considerable part of the second crop is usually 
plowed under.
In  general it may be said that legumes of all kinds return  
nitrogen and organic m atter to the soil in proportion to the 
amount of m aterial plowed under, plus the amount contained 
in the roots, and in the proportion to the amount of manure 
scattered on the land after the crops have been fed to animals. 
Since much more m aterial is usually returned to the soil when
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Fig. 6. Inocu lated  soybean roots showing nodules. On fertile  soils soybeans 
grow well w ithout inocuiation, but w hen nodules a re  not present, the  crop takes 
all of its nitrogen from  the soil, exhausting  the nitrogen in the soil m ore rap id ly  
th an  alm ost any  o ther crop which m ight be grow n. The soybean is a legume and 
w hen p roperly  inoculated can utilize the n itrogen from  the a ir  and may be used  to 
excellent advantage in soil im provem ent.
clover is grown, soybeans obviously cannot be as beneficial un­
less special effort is made to re tu rn  a large p art of the crop to 
the soil in  the form of straw and manure.
IN O C U LA TIO N  N E C E S S A R Y  ON MOST SOILS  
Inoculation is necessary when the soybean bacteria are not 
already present in order to secure the most profitable returns. 
Soybeans will grow better than any other legumes of which we 
know without inoculation, but if the bacteria are not present 
large quantities of nitrogen are taken from the soil which might 
otherwise come from the air. On poor soils the percentage of 
protein in the plant and the yield of beans per acre is reduced.
The soybean bacteria are different from the bacteria which 
live on the roots of other legumes. The growing of other kinds 
of beans or other legumes therefore, does not inoculate the soil 
with the soybean bacteria.
Field studies on soybean inoculation made by the Farm  
Crops and Soils Sections in cooperation justify  the following 
recommendations.
INOCULATION NOT ALWAYS SUCCESSFUL 
Even with thoroly inoculated soil, or good fresh cultures, 
and with other conditions apparently  ideal, inoculation is apt 
to be only partia lly  successful the first year. Much is still to
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be learned regarding inoculation of soybeans. Bacteriological 
investigations indicate tha t there is a difference in the virility 
of different strains of bacteria, and tha t some varieties of beans 
are more difficult to inoculate than others.
METHODS OP INOCULATING
Soil Appl ied  to Seed. Applying soil from an area in which 
well inoculated plants were grown the previous year is perhaps 
the most satisfactory method. I t  is practically sure and requires 
but little labor. All that is necessary is to have several particles 
of the soil stick to each bean. This may be effected in several 
different ways. Some growers simply mix about a half gallon 
of moist soil with a bushel of beans; others mix the soil with 
water until it is a little thicker than  cream, slop this over the 
beans and stir at the same time un til every seed is thoroly 
soiled. Another method consists of applying dry  or slightly 
moist soil to the seed afte r first moistening the beans with a 
thin sugar sirup or glue solution.
In  order to have thoroly inoculated soil available in  the 
spring, pull up a sack of heavily inoculated roots in the fall, 
letting as much soil cling to them as will. Bed these roots in a 
convenient spot in the garden, preferably in a box from which 
the bottom has been removed.
A plan which should be even better than the foregoing is to 
pull up a sack full of heavily inoculated roots, letting as much 
soil cling to them as will. Bed these roots in  a convenient spot 
in the garden, preferably in a box from which the bottom has 
been removed. This will make an excellent source from which 
to secure inoculated soil the following spring.
Soil Transfer.  From  300 to 500 pounds of soil per acre are 
scattered on the land and harrowed in. This method has given 
excellent results but requires considerably more labor than the 
one previously described.
Culture Ap pl ied  to Seed.  Cultures for soybeans can be ob­
tained from most seed companies at a cost of about 50 cents to a 
dollar per acre. These are easy to use according to directions 
which are always supplied with the culture. Inoculated soil is 
not readily available at present in many locations in which case 
the use of culture is recommended.
I t  has been repeatedly observed at the Iowa Station tha t even 
tho only scattered plants bear nodules the first year when 
inoculated soybeans are sown on a field, heavy inoculation results 
the next time the crop is grown on the same field. Once soybean 
bacteria are established in a soil, it will be inoculated for several 
years. They are known to have m aintained themselves for 11 
years between intervening crops at Ames on a clay soil low in 
organic matter.
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GR OW IN G T H E  S O Y  HE A X  CROP  
Method, rate and date of seeding experiments have extended 
over an eight year period, and plantings have been replicated 
often enough to insure significant results. Yields have been 
secured on a total of 1,242 plats.
A GOOD SEEDBED IMPORTANT 
A well prepared seedbed is one of the essentials in producing 
a satisfactory crop of soybeans. A good seedbed cannot usually 
be secured on late spring plowed ground. This fact has been 
demonstrated repeatedly by the station and by prominent grow­
ers. F all or early spring plowing permits killing most of the 
weeds before the beans are planted. Thoro shallow cultivation 
before planting to kill weeds ju st starting in the surface soil 
is extremely im portant. The most successful growers prepare 
their soybean ground before the corn ground, but delay planting 
the beans until after corn planting. The bean ground can thus 
be harrowed at intervals before planting. Soybeans fight weeds 
better than corn, but when they are seeded in drilled rows or 
are drilled solid, weeds which have become established cannot 
be killed as effectively as in a field of cheeked corn. In  general, 
the seedbed should be prepared the same as for corn.
LARGER YIELDS AT LOWER COSTS FROM DRILLED PLANTING 
Experienced growers, who use proper cultural methods, can 
produce larger yields of either hay or seed, more economically, 
when the crop is drilled like small grain at the rate of one and 
one-half to two bushels of medium sized beans per acre than 
by planting it in cultivated rows. Success with this method re­
quires fall or early spring plowing, combined with other cul­
tu ra l practices to kill most of the weeds before planting, fol­
lowed after planting by thoro cultivation with the harrow, 
weeder, or rotary hoe while the weeds are small.
In  cultivated rows the crop probably can be grown most 
economically on the m ajority of farms in rows 36 inches apart 
with the beans drilled one inch apart in the row. When sugar 
beet or other special machinery is available the beans can be 
grown in narrow rows to advantage.
When the crop is being grown for the first time it may be 
well to seed it in cultivated rows because one can be more cer­
tain  of keeping it reasonably free of weeds.
When grown for hay, drilling like small grain is always ad­
visable because the beans can be cut and cured much more easily 
than when grown in rows. The crop may best be drilled at a 
rate of from one to two bushels per acre, depending upon the 
size of seed and cultural conditions. The heavier rates are prefer­
able, resulting in a crop much freer of weeds and finer in quality.
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THICK PLANTING RECOMMENDED
Planting twice as much seed per acre as ordinarily recom­
mended has consistently given the most profitable yields of seed 
and hay at the Iowa station. The thicker rates of plantings 
have two other decided advantages. In the event of poor con­
ditions for germination, the thicker plantings are more likely 
to give fa ir  stands than the th inner p lan tings; also, the thicker 
rates of planting provide for a loss of 15 to 25 per cent of the 
plants which may result from cultivation with harrow, weeder 
or rotary hoe, and such cultivation is absolutely necessary in 
growing a weed free crop, unless the land has been made com­
paratively free from weeds before planting.
P R O C E D U R E  IN  M E T H O D  A N D  R A T E  OF P L A N T I N G
T E S T S
Tests to determine the best m anner and rate of planting were 
conducted in two m ajor series. The first series compared d if­
ferent widths of rows and rates of planting for seed and for hay. 
The second series compared different methods and rates of seed­
ing solid for seed and for hay in cultivated rows. The Manchu 
variety was used in most cases and Black Eyebrow in the 
others. Seed germinated 88.8 per cent as an average fo r the 
period of the test. Hay yields are given here on a uniform  dry 
basis. Net yields, or yields after deducting for the seed, are 
used generally in making comparisons. Net acre yields of hay 
were determined by deducting from the gross weight an amount 
which at $16.40 per ton would equal the cost of the seed figured 
at $2.50 per bushel.
In  the tests to determine the best manner and rate of p lan t­
ing in rows, beans were planted in 21, 30, 36 and 42 inch single 
rows, and in 36 and 42 inch double rows. The pairs of double 
rows were four to six inches apart, as would be secured by 
doubling back with a 36 or 42 inch corn planter. In  30 inch 
single rows, beans were planted at seven different rates from 
one-half to six inches apart in the rows. In  21, 36 and 42 inch 
single rows, beans were planted one-half, one and two inches 
apart in the row for each width. In  36 and 42 inch double 
rows seed was planted one-half, one and two inches ap art in 
each of the two rows which would give as many plants per 
acre as would be secured by planting one-fourth, one-half and 
one inch apart in single rows.
In  the series comparing cultivated rows with different meth­
ods and rates of seeding solid for seed and for hay, there were 
ten different treatm ents. Cultivated rows were 30 inches apart 
with seed planted one inch apart in the row.
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Solid seedings were in 8 inch rows, 16 inch rows and broad­
cast. For each m anner of planting, beans were seeded at the 
rates of one, one and one-half and two bushels per acre. All 
solid seeded plots were cultivated at intervals with a weeder and 
rowed plots were tilled with a corn cultivator.
THICKNESS OF PLANTING CULTIVATED ROWS
W hen soybeans are planted in cultivated rows, they generally 
re tu rn  the most profitable yields of seed or hay if planted w7ith 
machinery regulated to drop the seed one inch apart. This 
thickness of planting  required 64.04 pounds per acre of average 
sized Manchu beans in rows 36 inches apart, which is about, 
twice as much seed as usually is recommended for cornbelt 
conditions. This recommendation is justified since beans planted 
one inch apart have consistently given more profitable yields than
37ti
Fig . 7. Yield of beans from different ra te s  of p lan ting  in rows. W hen beans 
a re  grow n in cultivated rows, spacing the seed one inch a p a i t  has given the largest 
n e t yields.
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T A B L E  IX. E F F E C T  OF W ID T H  B E T W E E N  ROW S A N D  R A T E  OF
PL A N T IN G  ON N E T  Y IE L D  OF S E E D
_____________ (A v era g e  o f  r e s u lts  fo r  1917 to 1922, in c lu s iv e )_____________
Distance Distance Seed used Yield Net yield No. of
W idth o f between between (B u. per (B u. per (B u. per plots
Rows (In .) seed ( In .) p lan ts  (In .) acre) acre) acre) averaged
30 Vz 1.05 2.56 25.89 23.33 16
30 1 1.74 1.28 25.62 24.34 17
30 2 4.27 0.64 21.62 20.98 108
30 3 4.91 0.43 18.98 18.55 17
30 4 8.93 0.32 18.19 17.87 17
30 o 9.00 0.26 14.71 14.45 14
30 6 9.79 0.21 14.50 14.29 17
36 Vz 1.05 2.13 24.54 22.41 12
36 1 1.88 1.07 24.76 23.69 14
36 2 4.02 0.53 20.65 20.12 14
36 (double) Vz 1.28 4.27 23.36 19.09 12
36 (double) 1 1.86 2.13 26.26 24.13 12
36 (double) 2 4.66 1.07 25.98 24.91 14
42 Vz 1.03 1.83 23.90 22.07 12
42 1 1.85 0.91 23.10 22.19 14
42 2 4.01 0.46 18.00 17.54 17
42 (double) U 1.12 3.66 22.64 18.98 14
42 (double) 1 1.68 1.83 24.16 22.33 14
42 (double) 2 4.24 0.91 22.49 21.58 16
21 Vz 1.17 3.66 28.10 24.50 12
21 1 1.72 1.83 27.83 26.00 12
21 2 3.99 0.91 22.23 21.32 15
T A B L E  X .  E F F E C T  O F  W I D T H  B E T W E E N  R O W S  A N D  R A T E  O F  
P L A N T I N G  ON  N E T  Y I E L D  O F  H A Y  
_______________( A v e r a g e  o f  r e s u l t s  f o r  1917. ’IS. *20, *21, *22.)______________
W idth o f 
Rows ( In .)
Distance 
between 
seed (In .)
D istance 
between 
p lan ts  (In .)
Seed used 
(B u. per 
acre)
Yield 
(Bu. per 
acre)
Net yield 
(Bu. per 
acre)
.No. of 
plo ts 
averaged
30 Vz 0.99 2.56 3.03 2.64 14
30 1 1.67 1.28 2.74 2.54 15
30 2 4.13 0.64 2.18 2.OS 98
30 3 4.71 0.43 2.04 1.97 15
30 4 6.94 0.32 1.95 1.90 15
30 5 8.42 0.26 1.87 1.83 12
30 6 8.63 0.21 1.66 1.63 15
36 Vz 1.02 2.13 2.61 2.29 12
36 1 1.68 1.07 2.55 2.39 12
30 2 3.83 0.53 2.19 2.11 12
36 (double) % 1.16 4.27 2.87 2.22 12
36 (doub’e) 1 1.72 2.13 2.83 2.51 12
36 (double) 2 4.52 1.07 2.56 2.40 12
42 Vz 0.96 1.83 2.50 2.22 12
42 1 1.63 0.91 2.38 2.24 12
42 2 3.85 0.46 1.82 1.75 14
42 (double) 
42 (double) 
42 (double)
Vz
1
2
1.18
1.74
4.30
3.66
1.83
0.91
2.47
2.38
2.24
1.91
2.10
2.10
14
14
14
21
21
21
Vz
1
2
1.20
1.73
3.83
3.66
1.83
0.91
3.11
2.95
2.13
2.55
2.67
1.99
12
12
14
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those planted fu rther apart. It also allows for ununiform  
germination conditions, and the loss of some plants th ru  cultiva­
tion without material reduction in the yield. The belief that 
thick planting is desirable is fu rther strengthened by the fact 
that planting one-lialf inch apart in the row, which is four 
times as thick as ordinarily recommended, gave as large gross 
yields as the one inch plantings. (Tables IX , X and X I.)
The width of row has not m aterially affected the comparative 
results secured from different rates of seeding. Plantings one 
inch apart have consistently given the highest net yields, 
whether in 21, 30, 36 or 42 inch rows.
Twice as much seed is required for double-row plantings as 
when the same width of rows are planted singly, and approxi­
mately twice as many plants are grown per acre. In  the 
double row plantings when as much as 4.27 bushels of seed 
was planted per acre, the gross yields of hay were actually 
highest for the heaviest rates of planting. Apparently, within 
certain limits, when plants are thicker than is secured by p lant­
ing one inch apart in the row, the number of plants per acre 
has little effect upon the gross yields. (Tables IX  and X.)
WIDTH OF BOWS
In  cultivated rows, soybeans have yielded the most seed and 
hay in narrow rows 21 and 30 inches apart. However, because 
of difficulty either in planting or cultivating, it is not advisable 
for most Iowa farm ers who lack special machinery, to grow the 
crop in  rows less than 36 inches apart.
In  the tests at Ames, the average net yield of seed planted in 
21 inch rows was 23.94 bushels per acre, which was 1.06 bushels 
more than the average of the same planting for 30 inch row s; 
this was 1.87 bushels more than for 36 inch rows, and 3.34 
bushels more than for 42 inch rows. The average net yield of 
hay for beans planted in 21 inch rows was 2.40 tons per acre, 
which was practically the same as for 30 inch rows and exceeds
T A B L E  X L  E F F E C T  O F  T H I C K N E S S  O F  P L A N T I N G  I N  H O W S  ON 
T H E  N E T  Y I E L D S  OB’ S E E D  A N D  H A Y  
( A v e r a g e  o f  r e s u l t s  f r o m  T a b l e s  I X  a n d  X  f o r  21, 30, 30 a n d  42
i n c h  r o w s .
D istance between 
seed in rows 
(inches)
N um ber o t  p la ts averaged Yield
F o r seed F o r hay
Seed 
(B u. per acre)
H ay 
(T ons per acre)
% 63 62 23.08 2.43
1 68 63 24.06 2.46
2 141 134 19.99 1.98
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T A B L E  X I I .  E F F E C T  O F  W I D T H  B E T W E E N  R O W S  O N  N E T  Y I E L D  
O F  S E E D  A N D  H A Y  
( A v e r a g e  o f  r e s u l t s  f r o m  T a b l e s  I X  a n d  X  f o r  b e a n s  p l a n t e d  i/>,
1 a n d  2 i n c h e s  a p a r t  in  t h e  r o w s )
'Distance between 
seed in rows 
(inches)
Number o f p la ts averaged Yield
F o r seed F o r hay
Seed 
(Bu. per acre)
H ay 
(T ons per acre)
21 32 32 23.94 2.40
30 127 116 22. SS 2.42
36 32 30 22.07 2.26
42 35 33 j 20.60 2.07
36 inch rows bv .14 of a ton, and 42 inch rows bv .35 of a ton. 
(Table X II.)
I t  is not advisable to p lant the crop in double rows either 
for seed or for hay altho the yields for single and double row 
plantings with corresponding rates of planting are practically 
the same. (Tables IX  and X .) When soybeans are planted 
in double rows the competition between the individual rows 
causes the plants to droop sideways to such an extent tha t the 
crop is difficult to cut, and causes the binder or mower to choke 
frequently and leave more plants uncut than when the crop is 
grown in single rows.
DRILLED SEEDIXGS VS. CULTIVATED ROW
The net yields of seed and hay from drilled seedings are 
usually higher than  from cultivated rows. (Tables X II I  and 
X IV .) In  addition, the crop is cultivated with less labor than 
when drilled. Prom  two to three cultivations with harrow, 
weeder, or ro tary  hoe at the righ t time are usually sufficient 
to make a drilled field comparatively free from weeds. On the 
other hand, when the crop is grown in cultivated rows, it is 
usually necessary to go over it a couple of times with harrow, 
weeder, or rotary hoe, and follow with two or three tillings with 
the corn cultivator.
I t  is much easier to harvest the crop when the beans are 
drilled. This is especially true when the crop is made into hay 
because drilling provides a smooth and even surface, quite free 
from loose soil, on which to ru n  a mower and other haying ma­
chinery. The slight ridges along cultivated rows, and the side 
drooping of the plants make it difficult to run  a cutterbar low 
enough to get under all of the branches and causes the mower 
to clog.
An average net yield of 25.09 bushels of beans per acre was 
secured with drilled seedings when two bushels of seed per acre 
were used. This is 1.95 bushels more than was obtained from
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TA B L E  X III. COM PARATIVE Y IE L D S OF S E E D  W IT H  CULTIV ATED
ROW  A N D  D R IL L E D  PLA N TIN G S
M ethod of P lan ting
R ate  o f 
planting  
(Bu. 
per A .)
No. of 
p lan ts  
per 
sq. f t .
Yield bushels per acre
No. of 
p la ts  
averaged
1918 1919 1920 1921 1922 1923 1924
Ave. N et Ave.
(1918 om itted)
30-inch cultivated row s____________ 1.28 *2.50 26.49 23.00 20.08 33.59 29.27 24.61 15 96 24.42 23.14 46
Drilled_____________________________ 2.00 3.11 31.20 25.67 34.77 26.85 21.63 22.44 27.09 25.09 27
" E q u i v a l e n t  o f  p l a n t s  1.92 i n c h e s  a p a r t  in  t h e  r o w .
T A B L E  X I V .  C O M P A R A T I V E  Y I E L D S  O F  H A Y  W I T H  C U L T I V A T E D  
R O W  A N D  D R I L L E D  P L A N T I N G S
R ate  of 
plantings 
(Bu. 
P er A .)
Yield to n s  per acre
Weeds
present
No. of 
p la ts  
averagedM ethod o f P lan tin g
1920 1922
Man
1923
chu
1924
*Peking
Av. Net Av.
1.28 2.22 3.17 3.28 1.98 2.77 2.68 2.52 very few 35
Drilled....................................... .................... 2.00 3.05 3.00 3.68 2.86 2.75 3.07 2.80 very few 27
♦ P e k i n g  s e e d e d  a t  t h e  r a t e  o f  31 p o u n d s  p e r  a c r e  i n  30 i n c h  r o w s  a n d  
50 p o u n d s  p e r  a c r e  d r i l led ,  p r a c t i c a l l y  t h e  e q u i v a l e n t  in  n u m b e r  o f  seed 
p e r  a c r e  o f  M a n c h u  s e e d e d  a t  t h e  r a t e s  g i v e n .
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T A B L E  X V . E F F E C T  O F  H A T E  O F  S E E D IN G  O N  T H E  Y I E L D  O F  B E A N S  W H E N  S E E D E D  S O L ID  L I K E  S M A L L
G R A IN
(A verage of seedings in 8, 16 inch drill rows and b roadcast)
Seed used 
(Bu. per Acre)
No. of 
p lan ts  
per sq. f t .
Yield bushels per acre !
No. of 
p la ts  
averaged
1918 1819 1920 1921 1922 1923 1924 Ave. Net Ave. 
(1918 om itted)
1.0 1.51 18.85 24.12 22.63 29.23 16.51 16.26 19.37 21.35 20.35 47
1.5 2.25 24.25 26.67 23.78 32.64 21.63 18.91 21.63 24.21 22.71 47
2.0 2.87 ---- 31.22 25.28 34.84 24.84 20.29 21.23 26.28 24.28 40
T A B L E  X V I I I .  E F F E C T  O F  M E T H O D  O F  S E E D I N G  ON  Y I E L D  O F  S E E D  
( A v e r a g e  o f  a l l  p l a n t i n g s  1, 1.5 a n d  2 b u s h e l s  p e r  a c r e . )
M ethod of seeding W idth of 
rows (in .)
No. of 
p lan ts  
per sq. f t .
Yield bushels per acre
No. of 
p la ts  
averaged
1918 1919 1920 1921 1922 1923 1924 Av.
Drilled __________________ ____  8 2.20 23.15 30.07 24.89 33.74 22.49 20.61 23.04 25.43 44
Drilled _ _________________  ___16 2.68 20.10 29.60 25.21 32.05 23.35 18.30 21.28 24.27 44
B roadcast .......... ................. ............. ... 1.75 16.00 25.16 21.60 30.92 17.13 16.54 17.91 20.75 43
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30 inch cultivated rows planted at the best rate, (one inch 
ap a rt), requiring 1.28 bushels of seed per acre. (Table X III .)
A net yield per acre of 2.80 tons of hay was secured as an 
average for four years with seed drilled at the rate of two 
bushels per acre. This yield was .28 of a ton more than was 
secured from 30 inch cultivated rows with the optimum rate of 
planting. (Table X IV .)
RATE OF PLANTING TESTS WITH BEANS DRILLED 
W hen seeded solid like small grain, soybeans with seed the 
size of Manchu usually re tu rn  the most profitable yields of seed 
when drilled at the rate of two bushels per acre. The best 
yields of hay may be expected when the seed is drilled at the 
ra te of one and one-half to two bushels per acre. Individual 
plantings for seed, made at the rates of one, one and one-half, 
and two bushels per acre, consistently gave higher yields as the 
rate increased. This was true whether the beans were drilled 
in 8 or 16 inch rows or were broadcast.
D uring a six year period, a net yield of 24.28 bushels of seed 
per acre was obtained as an average for all seedings drilled in 
8 , 16 inch rows and broadcast. These plots were seeded at the 
rate of two bushels per acre. This exceeded the average net 
yield of all seedings made at the rate of one and one-lialf bushels 
per acre by 1.57 bushels (6.91 percent), and exceeded seedings 
made at the rate of one bushel per acre by 3.93 bushels (19.31 
percent). Seedings made at the rate of one and one-half bushels 
gave a net yield of 22.71 bushels and exceeded those made at the 
rate of one bushel per acre by 2.36 bushels (11.60 percent). 
Note that the heavier rates of seeding gave the larger yields 
each year with but one exception. (Table XV.) The seedings 
also ranked in similar order in freedom from weeds.
The average net yields of air dry hay as harvested for one, 
one and one-half, and two bushel per acre seedings were prac­
tically the same, being 2.71, 2.74 and 2.75 tons per acre, re­
spectively. However, hay from seedings made at the rate of 
two bushels per acre contained practically no weeds, that from 
seedings made at the rate of one and one-half bushels per acre 
was but slightly weedy, while hay from one bushel seedings 
was decidedly weedy. (Table X V I.)
SIZE OF BEANS AFFECT RATE OF PLANTING  
The amount of seed planted per acre should vary with the 
variety used since varieties differ greatly in the size of seed. 
While it is also true that seed sizes vary considerably in differ­
ent lots of the same variety, the amount to plant per acre may 
best be fixed by the average size of beans for a variety as de­
termined th ru  a series of years. The number of beans per
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T A B L E  X V I .  K F F J 5 C T  O F  K A T E  O F  S E E D I N G  ON  T H E  Y I E L D  A N D  
W E E D I N E S S  O F  H A Y  
( F o u r  y e a r  a v e r a g e  o f  s e e d i n g s  i n  S, 16 i n c h  d r i l l  r o w s  a n d  b r o a d c a s t e d )
Seed 
used 
(Bu. 
p er A .)
Yield tons per acre
Weeds
present
No. of 
p lan ts  
aver'ged1920 1922 1923 | V.i24
Ave.
!
Net
Ave.M anchu Manchu Peking
1.0 2.80 2.(55
i
3.36 2.62 *2.53 2.S6 2.71 M any 40
1.5 2.83 2.84 3.34 2.87 2.97 1 2.74 Few 30
2.0 3.00 S.00 3.44 2.77 *2.78 3.05 1 2.75 Very few 40
♦ P e k i n g :  s e e d e d  a t  r a t e s  o f  25 a n d  50 p o u n d s  p e r  a c r e ,  r e s p e c t i v e l y  i s  
p r a c t i c a l l y  t h e  e q u i v a l e n t  in  n u m b e r  o f  s e e d  p e r  a c r e  o f  M a n c h u  s e e d e d  
a t  t h e  r a t e s  g iv e n .  P e k i n g  s e e d e d  a t  t h e  r a t e  o f  75 p o u n d s  p e r  a c r e  
y i e l d e d  2.73 t o n s  p e r  a c r e .  ( A v e r a g e  o f  10 p l a t s . )  P e k i n g :  y i e l d s  
o m i t t e d  f r o m  a v e r a g e s .
pound for different varieties as grown at the Iowa station varies 
from 6,722 for Peking, which is the smallest, to 1,793 for Ohio 
9016, the largest. Manchu, with 2,721 beans per pound, is con­
sidered to have medium sized seed.
To p lant beans one inch apart in 36 inch rows requires 64.04 
pounds of Manchu, and only 25.92 pounds of Peking. When 
120 pounds of Manchu are required to produce a given number 
of plants, 48.57 pounds of Peking are required to secure the 
same number. Therefore, the value of the beans for seed p u r­
poses, varies with the size when other factors are equal. If  
Ohio 9016 and Peking yielded the same quantity of a similar 
product, Peking seed would be worth $7.50 a bushel when Ohio 
9016 were worth $2.00. Table X V II shows the number of 
pounds of 23 of the more im portant varieties of beans required 
to plant an acre one inch apart in 36 inch rows; the number 
of pounds required to plant an acre when seeded solid like 
small grain at the rate of 7.5 beans per square foot; and the 
number of beans required when they are planted with corn and 
dropped five to a hill 42 inches apart.
I f  the Manchu variety is seeded at the rate of 120 pounds 
per acre, the seed is distributed at the average rate of 7.5 beans 
per square foot. This rate of seeding has been used as a basis 
for comparison.
There is always the possibility that varieties with the same 
number of seed per pound may respond differently to various 
rates of planting. The Manchu and Black Eyebrow, used in the 
“ manner and rate of p lan tin g "  tests, seem fairly representative 
of the varieties producing largest yields in the eornbelt.
DRILLED BEAXS OI'TYIELD BROADCAST CROP 
Drilled seedings produce higher yields of either seed or hay, 
show better stands and more freedom from weeds at the end 
of the season than broadcast seedings.
39
Hughes and Wilkins: Soybeans for Iowa
Published by Iowa State University Digital Repository, 1923
384
T A B L E  X V I 1. E F F E C T  O F  S I Z E  O F  B E A N S  U P O N  T H E  P O U N D S  O F  
S E E D  R E Q U I R E D  T O  P L A N T  A N  A C R E
P ounds to  p lant an acre
7.5* seed
No. per sq. f t . 5 seed per
V ariety per 1 in. a p a r t (Seeded 42 in. hill
pound (36 in . rows) solid) (W ith corn)
A. K. ________________________ 281S 61.83 115.87 6.3
Black Eyebrow ______________ 2473 70.46 132.03 7.2
C h 'S tnu t _____________________ 3.501 52.79 MS. 92 5.4
C olum bia ------------------------- 4065 42.86 80.32 4.4
Dunfield ___ - ------------------ 2924 59.59 111.67 6.0
Early  Brown ______________ 2160 80.67 151.17 8.2
Ebony __ -_ —_ ____ 4712 36.98 69.30 3.8
E l t o n ________________________ 2533 68.79 128.91 7.0
H ab aro , ______  ________ 236') 73.83 13^.36 < .;>
H aberland t ___ _____ _____ 2702 64.49 120.84 6.6
Ito  San ___ ______________ 3432 50.77 95.14 5.2
J e t___________________________ 4348 40.07 75.10 4.1
> la»»obu________ ____ __ .. 2721 64.04 120.00 6.5
M andarin _________________ 239S 72.66 136.16 7.4
Medium G reen _______  ___ 3036 57.39 107.55 5.9
Midwest ______ _ - ___ 4280 40.71 76.29 4.2
M ik a d o ___ ._ _. 3306 52.70 98.77 5.4
Morse _______________ 3090 56.39 105.67 5.8
Peking ___ _ _ ____ _ 6722 25.92 48.57 2.6
Virginia -------------------------------- 4327 40.27 75.46 4.1
Wilson ____________________ 4563 38.19 71.56 3.9
W ilson -five__________________ 5429 32.09 60.14 3.3
Wisconsin Black ____  ______ 3230 53.94 101.09 0.0
* E q u i v a l e n t  t o  M a n c h u  s e e d e d  t w o  b u s h e l s  p e r  a c r e .
As an average for seven .years with three rates of planting, 
the beans drilled in eight inch rows outyielded broadcast seed- 
ings 4.68 bushels of seed per acre, or 22.55 percent. Seedings 
drilled in eight inch rows from 1918 to 1924, inclusive, averaged 
25.43 bushels per acre, slightly exceeding the average of 16 inch 
seedings. Table X V III shows that drilled seedings average con­
siderably more plants per square foot at the end of the season. 
Seedings made in 16 inch rows have lodged much more than 
when seeded in 8 inch rows.
Table X IX  shows that each of the three rates of seeding 
when considered separately conforms to the average results. 
In  other words, the rate of seeding does not influence the con­
clusion regarding the best distribution of the seed.
T A B L E  X I X .  E F F E C T  O F  R A T E  O F  S E E D I X G  O N  N E T  Y I E L D  O F  
B E A N S  W H E N  D I F F E R E N T  M E T H O D S  O F  S E E D I N G  A R E  U S E D  
______ ________( A v e r a g e  o f  r e s u l t s  f o r  1919 t o  1924. i n c l u s i v e . ) ______________
M ethod o f 
seeding
Seed used—bushels per acre
No. of 
p la ts  
each 
av .
1.0 [ 1.5 2.<
Vo. p lants 
per 
sq. f t .
Net yie’d No. p lantslN et yield 
(bu . per 1 per ) (bu . per 
acre) j sq . f t .  j acre)
No. p lan ts  
per 
sq . f t .
Net yield 
(bu . per 
acre)
Drill 8 in. rows. 1.46 22.66 2.29  ^ 24.59 2.82 25.67 14
Drill 16 in . rows 1.78 21.72 , 2.67 24.16 3.60 24.52 13
B roadcast 1.27 17.42 1 1.78 19.87 2.20 22.86 13
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T A B L E  X X .  E F F E C T  O F  M E T H O D  O F  S E E D I N G  O N  Y I E L D  A N D  
W E E D I N E S S  O F  H A Y  
( A v e r a g e  o f  s e e d i n g s  a t  t h e  r a t e  o f  60, 90 a n d  120 p o u n d s  p e r  a c r e  
f o r  M a n c h u ,  a n d  25, 50 a n d  75 f o r  P e k i n g . )
M ethod
of
P la n t­
ing
W idth
o f
Row?
(in .)
Yield to n s  per acre
Weeds
p res­
en t
No. of 
p la ts  
av’g ’d
1920 1922 1923 1924
Ave.
Manchu Manchu Peking
Drilled __ ___ 8 2.93 2.78 S. 51 2.86 2.85 2.99 Pew 42
Drilled ______ 16 3.04 2.92 3.47 2.83 2.58 2.97 Few 39
B roadcast __ - 2.66 2.79 3.17 2.57 2.55 2.75 M any 39
The average yield of hay from seedings drilled in eight inch 
rows for four years is 2.99 tons per acre, or practically the same 
as from seedings made in 16 inch rows. An average of the 
8 and 16 inch seedings is .23 of a ton greater than for broad­
cast seedings. Furtherm ore, the broadcast seedings were quite 
weedy, while the drilled seedings were comparatively free from 
weeds, which was not considered when computing acre yields.
TIME OF PLANTING TESTS 
In  general, the most satisfactory time to p lant soybeans is 
from one to two weeks later than corn. While the crop will 
w ithstand more severe weather in  the spring than corn, the 
beans should be planted later than corn, in  order tha t a large 
percentage of the weeds may be killed before planting. Most 
weed seed start to grow the first half of May, and if planting 
is delayed until May 15 to 25, most of the weeds can be killed 
before tha t time.
The Iowa station tests during the past eight years, with 
plantings made at weekly intervals from A pril 19 to Ju ly  5, 
show relatively small yield differences of either seed or hay from 
plantings made the earliest date to and including those made 
about the first of June. Good yields of seed have been secured
T A B L E  X X I .  E F F E C T  O F  T I M E  O F  P L A N T I N G  O N  Y I E L D  O F  S E E D
D ate of 
P lan ting
Yield bushels per acre Average yield No. of 
P la ts  
Av’g ’d1917 1919 1920 1921 1922 1923 1924 (7 y rs .) (6 y rs .)
14.21 15.88 21.73 28.01 27.77 23.75 21.89 21
17.76 13.26 23.35 *15.40 24.48 25.55 *19.97 20
19.54 12.10 24.53 30.55 25.19 23.50 22.57 21
May 10 _______ 22.30 17.76 12.11 24.62 30.76 27.33 23.60 22.64 22.70 37
May 17________ 22.20 19.54 11.54 23.30 29.04 24.53 23.55 21.96 21.92 21
M ay 24_____ __ 22.80 21.31 13.28 28.51 28.89 27.22 21.70 23.39 23.49 21
M ay 30________ 18.80 18.20 11.82 25.65 26.59 23.60 16.77 20.20 20.44 23
June 7 15.60 15.98 12.97 26.04 19.69 23.98 15.54 18.54 19.03 23
June 14 13.20 10.66 10.94 21.73 23.87 24.04 12.60 16.72 17.31 23
Ju n e  21_____ 11.20 10.55 9.84 19.71 19.84 20.96 11.37 14.78 15.38 22
June  28------------ 6.60 10.37 10.06 15.06 22.75 IS. 28 10.51 13.38 14.51 17
Ju ly  5____  ___ 3.50 5.55 6.21 6.87 12.55 13.12 6.16 7.71 8.41 16
♦ L o w  y i e l d s  d u e  t o  p o o r  s t a n d s  i n  1922.
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TA B LE X X II. E F F E C T  OF TIM E OF PL A N T IN G  ON Y IE L D  OF HAY
D ate of 
P lan ting
Yield tons per acre Average yield No. of 
P la ts  
Av’g ’d1917 1919 1920 1921 1923 1923 1924 (7 y rs .) (6 y rs .)
April 19________ 2.04 2.45 2.06 3.04 3.24 2.93 2.03 21
April 20________ _ 2.02 2.19 2.03 1.58 2.83 2.70 2.23 21
M ay 3________ __ 2.13 2.32 1.71 3.3<i 3.06 2.72 2.55 21
M ay 10________ 2.04 2.11 2.01 2.16 3.67 3.01 2.56 2.59 2.09 37
M ay 17________ 2.13 1.44 1.80 2.28 3.26 2.73 2.95 2.37 2.41 21
May 24________ 2.12 1.85 2.40 2.21 3.24 3.01 2.75 2.51 2.58 21
Mav :X>________ 1.79 1.51 2.43 2.32 3.03 2.6S 2.25 2.29 2.37 23
June 7 _ _ 1.80 1.94 2.12 2.20 2.04 2.71 2.18 2.15 2.20 23
June  14 __ 1.53 1.35 2.3«* 2.62 2.43 3.06 1.85 2.17 2.28 19
June  2 1 _______ 1.52 .IS 1.90 2.09 2.0!) 2.91 1.96 1.81 1.87 IS
June 28__ 1.11 .17 2.02 1.73 2.26 2.83 1.59 1.67 1.77 16
July 5_________ .91 .12 1.05 1.08 1.62 2.45 1.36 1.23 1.28 20
from plantings made as late as the middle of June. (Tables 
X X I and X X II. A pril plantings might result in poor stands 
in years of unusually severe weather. Late June and Ju ly  
plantings often germinate poorly because of lack of moisture in 
the soil. A satisfactory hay crop may be expected when soy­
beans are planted as late as Ju ly  5, altho the yield will not be 
as large as from earlier plantings. E arly  planting is, of course, 
necessary with the later m aturing varieties if they are grown 
to produce a seed crop.
C U L T I V A T I O N  E S S E N T I A L  F OR B E S T  R E S U L T S
The cultivation of the soybean crop should be half finished 
before the seed is planted. This is made possible by fall or 
early spring plowing and by repeated stirring  of the surface 
soil at intervals until planting time.
Fig. 8. B undles of represen tative  bean p lan ts  from  seedings m ade a t weekly 
in tervals. (R igh t to le ft) . Satisfactory  yields of seed w ere secured from  beans 
p lan ted  th ru  a six weeks’ period, w hile good hay yields w ere secured  th ru  n ine weeks.
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Fig. 9. Two plots of beans showing the effect of cultivation. The cultivated  plot 
m ade 25.8 bushels per acre, while the plot not cultivated gave a yield of 17.3 bushels.
Thoro cultivation of the surface soil ju st previous to planting, 
and harrowing before the young plants appear at the surface 
kills many of the remaining weeds when it can be done most 
easily. These operations also loosen the seedbed, which is 
especially beneficial if the soil is crusted.
The growing crop should be observed closely and often, 
whether planted in cultivated rows, drilled, or broadcast. The 
surface soil should be stirred  whenever weed seed are found to 
have germinated, regardless of the size of the beans. This 
should continue until the plants are six to eight inches high. 
Nine out of 10 new soybean growers are too fearful of in ju ring  
the beans and do not harrow the young, growing crop soon 
enough or often enough. The amount of seed recommended 
per acre is apparently  sufficient to take care of any loss in 
stand which will ordinarily occur, and the increased yield re­
sulting from a clean crop more than pays for the extra cultiva­
tion and for the extra seed used.
Beans sometimes have yielded satisfactorily without any cul­
tivation whatever. This is shown in table X X III  by the yields 
of 25.49, 25.15, 25.38 and 20.43 bushels per acre secured in 
1920, ’21, ’23 and ’24, respectively. These yields, however, were 
made possible only by killing most of the weeds before the 
beans were planted. Even under these conditions, cultivation 
with the harrow and weeder increased the acre yield 2.64 and 
4.91 bushels, respectively, as an average for seven years.
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T A B L E  X X I I I .  E F F E C T  O F  D I F F E R E N T  I M P L E M E N T S  U S E D  I N  C U L T I V A T I O N  O N  Y I E L D  O F  B E A N S  W H E N
S E E D  I S  D R I L L E D
( S t a n d  f i g u r e d  f r o m  c o u n t s  m a d e  i n  1921, ’22, '23  a n d  ’24)
im plem ent used
S tand  o f p lan ts  
(end o r  season)
Yield bushels per acre
No. of 
p la ts  
averaged
Number 
per square 
foo t
P er cent of 
no cul­
tiv a tio n
1918 1919 1920 1921 1922 1923 1924
Average
7 years 3 years
None________  --- ______ 3.91 100.0 16.95 14.00 25.49 25.15 17.58 25.38 20.43 20.71 21.13 24
H arrow ________  ______ 2.79 71.4 18.78 12.00 26.14 31.85 25.03 24.96 24.71 23.35 24.90 26
Weeder_________________ 2.79 71.4 24.05 18.40 27.09 30.95 26.00 27.54 24.42 25.62 26.29 26
R o ta ry  hoe-------------------- 3.3t> 84.4 25.65 23.08 24.93 24.55 9
T A B L E  X X V .  E F F E C T  O F  D I R E C T I O N  O F  C U L T I V A T I O N  O N  Y I E L D  O F  S E E D  O F  D R I L L E D  S E E D I N G S  W H E N
D I F F E R E N T  I M P L E M E N T S  A R E  U S E D  
( C u l t i v a t e d  c r o s s w i s e  a n d  l e n g t h w i s e  o f  d r i l l  r o w s . )
Im plem ent
used
Direction 
of cul­
tiv a tio n
Number of p lan ts  per square foo t 
(end o f season)
Yield bushels per acre
No. of 
p la ts  
averaged
1921 1922 1924
Average
1918 1920 1921 1922 1924
Average
1921-1922 
and 1924
1922 and 
1924
1920-1921
1922-1924
1922 and 
1924
1.81 1.80 4.28 2.63 3.04 27.08 30.72 26.52 25.32 27.66 25.92 8
L e n g th .. 2.53 1.62 3.63 2.59 2.63 24.29 33.56 23.54 24.41 26.45 23.98 7
W eeder_____ Cross----- 1.80 1.49 4.03 2.44 2.76 22.10 28.28 30.70 26.62 25.02 27.66 25.82 8
L eng th . . 2.05 1.83 3.87 2.58 2.85 26.48 24.70 31.33 27.19 24.12 26.84 25.66 7
R o ta ry  h o e . Cross----- 2,13 4.00 3.07 __ 25.54 24.51 25.03 3
Length _ _ 1.88 4.42 . . . . 3.15 ........ ---- 25.77 25.14 25.46 4
388
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DIFFERENT IMPLEMENTS FOR CULTIVATING BEANS COM­
PARED
The harrow, weeder and ro tary  hoe have been compared for 
cultivating drilled beans. As measured by the yield of beans 
secured these implements apparently  were equally effective on 
the soil on which the comparisons were made.
I t  has been possible to keep seedings on the mellow, black 
loam soil a t Ames slightly cleaner with the harrow than  with 
the ro tary  hoe. The weeder is not suited to as wide a range 
of soil types as the harrow, especially to the heavier types of 
soil. The ro tary  hoe, on the other hand, is especially valuable 
for working soil tha t packs. This implement may be expected 
to give more satisfactory results when followed by a harrow or 
weeder than  when used alone.
As an average for the five year period, 1920 to 1924, inclusive, 
Manchu seedings drilled in  eight-inch rows and cultivated with 
the harrow and weeder produced approxim ately equal yields of 
seed beans. W hile plots cultivated w ith the weeder gave a 
somewhat larger yield than  those on which the harrow was used 
as an average fo r the seven-year period, this is no doubt due, in 
part, to the small plots with too few repetitions used in 1918 
and 1919. (Table X X III .)
The ro tary  hoe was not included in these comparisons until 
1922. Tests made in 1922, ’23 and ’24 indicate th a t while this 
implement does not reduce the stand as much as the harrow or 
weeder it is less effective in  killing weeds.
Averages for the four-year period, 1920, ’22, ’23 and ’24 in­
dicate tha t nearly the same field ru n  yields of hay may be ex­
pected from the use of the harrow, weeder and ro tary  hoe, but 
in  this series of tests, harrow and weeder plots exceeded those 
not cultivated by 13 per cent in  yield of weed free hay. As in 
the seed test, the ro tary  hoe was again less effective in  killing 
weeds than  the other two implements. (Table X X IV .)
TA B LE XX IV. E F F E C T  OF D IF F E R E N T  IM PLEM EN TS USED IN 
CULTIVATION ON Y IE L D  OF HAY W H E N  SE E D  IS D R IL L ED
(A v erag e  of re s u lts  fo r fo u r  y e a rs)
Im plem ent used Gross yield 
(T . per A .)
Per cent 
weeds
i Yield 
i (weed free) 
(T . per A .)
|
No. o f 
plo ts 
averaged
27. S
1
i l . s s 13
2.42 12.1 ' 2.13 14
2.39 11.9 i 2.11 13
R o ta ry  hoe - ------------------------ *2.34 16.9 | 1.94
•F o r three  y ears only. H arrow  and weeder plots yielded 2.36 and 
2.42 to n s  p e r  ac re , re sp ec tiv e ly , th e  sam e y ears.
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Fig. 10. C ultivating soybeans drilled in 16 inch t o w s .  W hen beans a re  seeded 
solid like w heat, cultivation  may be regarded, as essential to success. Of the  three 
im plements com pared the harrow  is especially recommended fo r average soil condi­
tions, tho all th ree  have given good results. D rilling the beans solid in 8 inch rows 
w ith  an  o rd in a ry  g ra in  drill has given yields 22.55 percen t g rea te r th a n  b roadcast­
ing. B eans drilled in 8 inch row s apparen tly  lodge less th a n  those drilled in  16 
inch rows.
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DIRECTION OF CULTIVATION 
That it makes no difference whether seedings made with a 
grain drill are cultivated crosswise or lengthwise of the drill 
rows is indicated by a test covering a five year period.
As an average for five, four and two year periods, plats culti­
vated either crosswise or lengthwise with harrow, weeder or ro­
tary  hoe. respectively, did not give significant differences in 
yield or stand. Therefore, growers of small acreages who may 
wish to raise beans in a comparatively narrow strip  at one side 
of a field devoted largely to other crops will find it an advantage 
to cultivate the same direction the crop was seeded. (Table 
XXV.)
TIME AND NUMBER OF CULTIVATIONS 
Field tria ls comparing different times and numbers of culti­
vations have been under way for only two years, therefore, too 
much confidence should not be placed in the results. I t may be 
said, however, tha t the results of these comparisons agree, in the 
main, with the results secured under practical field conditions.
METHOD OF CONDUCTING TEST 
Fields drilled in eight-inch rows at the rate of two bushels 
of Manchu beans per acre were divided into uniform  plats. 
One group of plats was harrowed when most of the bean plants 
were one-half# inch high with the rest germ inating and coming 
th ru  the ground, harrowed again when the plants were three
T A B L E  X X V I. E F F E C T  O F  T IM E  A N D  N U M B E R  O F  H A R R O W IX G S  
O X  A V E R A G E  Y IE L D , S T A N D  A N D  F R E E D O M  F R O M  W E E D S  
O F  D R I L L E D  B E A N S
Time 
cultivated  
(H t.  o f 
p lan ts , 
inches)
No. o f cul­
tiva tions  
(Times for 
each h t . )
Yield 
(B u. per 
acre)
S tand  
(P er cent 
reduced)
Weeds 
(P er cent)
No. of 
p la ts  
averaged
1923 1924 1923 1924 1923 1924 1923 1924
No cul­
tiv a tio n __ 17.30 23.98 00.00 00.00 45.00 9.46 6 14
%-3-0 1 25.81 26.68 34.38 18.63 17.50 1.40 4 ;>
%-3-G 2 24.GO 24.69 33.48 33.85 15.00 1.60 3 o
%-3-G 3 22.00 45.09 30.00 9
Mr3 1 25.73 19.57 3.10
y2-3 9 23.58 24.06 50.89 31.21 21.70 4 .CO 3 o
yz-3 3 22.52 53.13 25.00 9
%-6 1 26.36 11.34 4.GO 5
i/2-6 o 24.71 25.38 33.04 17.39 21.70 3.60 3 o
y2-G 3 24.17 29.G9 30.00 9
y2 1 23.90 11.02 8.30
% 9 22. IS 24.3G 27.68 17.39 25.00 6.30 3
%
3
3 19.49 51.79 30.00 9
1 23.85 2.95 4.50
3 9 22.86 24.81 31.70 12.89 31.70 2.90 3 ;>
3 3 22.37 49.78 40.00 9 __
6 1 24.64 00.00 7.60
6 2 22.22 24.53 25.45 7.45 38.30 6.60 3 5
G 3 22.50 ---- 33.71 45.00 ---- 2
* T h e  t e s t  w a s  c o n d u c t e d  a s  p l a n n e d  in  1923, b u t  in  1924, b e c a u s e  o f  
th e  s o i l  b e i n g  to o  w e t  a t  t h e  p r o p e r  t im e  f o r  t h e  f i r s t  c u l t i v a t i o n ,  th e  
p la n t s  a v e r a g e d  o n e  in c h  in  h e ig h t  r a t h e r  th a n  o n e -h a l f  in c h  a t  th e  t im e  
o f  t h e  f i r s t  h a r r o w i n g .
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inches high, and still again when six inches high. A second 
group was harrowed when the plants were at two different 
heights, and a th ird  group one time only. (See Table X X V I.)
To determine the best number of harrowings to be given at 
any one time, part of the plots were cultivated only once for 
each height, others twice, and still others three times. I t  was 
found in 1923 th a t harrowing three times at any one height 
is entirely too severe. Accordingly, this treatm ent was omitted 
in 1924.
Since no significant differences in yield were secured when 
different implements were compared, the harrow was used in 
this test because all Iowa farm s have this implement.
Yields of seed only Mere secured after each series of harrow­
ings, stand determinations were made from counts taken on 
three to six 10 square feet areas on individual plots. The re­
sults indicate tha t not enough counts were made for individual 
comparisons in 1923, but the stand data secured in 1924 are ap­
parently reliable. The percent reduction in stand was computed 
by comparing stands on cultivated plots with those on check 
plots which were not cultivated. Percentage of weeds for each 
plot was estimated.
RESULTS OF CULTIVATION TESTS
In  1923 the most satisfactory results, as judged by the yield 
of seed, freedom from weeds, and economy of labor, were secured 
by harrowing once when most of the plants were one-half inch 
high with the rest germinating and coming th ru  the ground, 
again when the plants were three inches high, and a th ird  time 
when six inches high. Going over the field either twice or 
three times at each cultivation resulted in lowered stands and 
yields. Approximately as good results were secured by harrow­
ing twice at eacli period as by harrowing once, but the labor 
cost was increased.
That it is not advisable to go to the extreme in harrowing 
to kill every weed at the expense of the stand was emphasized 
when an average of all plots harrowed twice for each height was 
compared with an average of all plots harrowed three times 
for each height. (Table X X V I.)
Plots harrowed in the afternoon showed a better stand of 
plants at harvest time than plots harrowed in the morning.
The 1924 results were much more satisfactory for stand de­
term inations than those of 1923. The 1924 results, however, 
were less satisfactory from the standpoint of elimination of 
weeds and the consequent effect upon yield. This was the case 
because most of the weeds were killed before the beans were 
seeded May 27.
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In  1924 there were 110 significant differences in yield. Even 
in the plots not cultivated the weeds were too few to interfere 
m aterially with the development of the crop.
The data for 1924 show clearly the greater reduction in stand 
was caused by cultivating when the p lants were one inch high, 
and, in tu rn , tha t cultivating when the plants were three inches 
high resulted in greater reduction in stand than  cultivating 
when the plants were six inches high. I t  is logical to expect 
tha t the greatest reduction in stand should occur from cultiva­
tions at the time the weeds are killed most easily.
The data  on the percentage of weeds is not conclusive owing 
to the small amount of weed growth but apparently  as in 1923, 
the most effective treatm ent is to harrow once when the beans 
are small, again when three inches high, and again when they 
are six inches high. Plots so treated had the lowest percentage 
of weeds of any, while those not cultivated at all contained the 
highest percentage of weeds as expected.
Observations indicate tha t tram ping of the horses is more 
responsible than  the harrow for the reduction of stand when 
the crop is harrowed but once for a given height.
H A R V E S T I N G  T H E  S E E D  CROP
The seed crop is cut with the grain binder and the bundles 
shocked in the field and handled later much the same as a grain 
crop. The crop is a t the best stage for cutting when the pods 
are nearly ripe, a t which time about 95 percent of the leaves 
will have fallen from most varieties. The bundles are p u t up 
in long shocks to facilitate rapid curing, and are not in jured  by 
ordinary seasonal rains.
The varieties which are being recommended do not shatter 
the seed readily. Some growers cut when the beans are dead 
ripe and prevent such shattering as might occur under these 
conditions by cutting when the p lants are slightly tough from 
dew. Shattered seeds can be gleaned from the stubble by tu rn ­
ing in hogs, which have learned to eat beans. This method 
makes it possible to get the crop off the field quickly afte r cut­
ting. In  fact, the bound bundles are sometimes allowed to re ­
main for a few days where they fall and are hauled direct to 
the thresher without shocking. In  case ra in  intervenes, the 
beans are shocked as soon as the ra in  stops. A n unnecessary 
operation is thus omitted in the event of clear weather and if 
it rains the farm  help is used in shocking at a time when most 
farm  work is a t a standstill.
New growers frequently cut too early. This results in binder 
trouble and frequently causes the new grower to quit raising 
soybeans after his first experience. I f  varieties which shatter
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ra ther easily are grown, it is a good plan to cut before the 
beans are entirely ripe. There is no particular time when soy­
beans must be planted, and, likewise there is no one specified 
time when the crop must be cut if non-shattering varieties, such 
as the Manchu, are grown. W ith such varieties the crop can be 
left without cutting for two or three weeks after the beans 
are sufficiently m ature to harvest. Fields allowed to stand for 
sometime after the beans are fully m ature can be harvested with 
little loss from shattering if the binder is not ru n  during the 
middle of the day. A few growers cut before the leaves fall 
because the threshed straw has greater feeding value. The 
bundles are placed in small shocks and always set north and 
south. There is some reduction in the yield of beans when 
handled in  this way.
GRAIN SEPARATOR FOR THRESHING
Soybeans can best be threshed with the regular grain separa­
tors. The separators are converted into bean hullers by in tro­
ducing bean riddles, removing the concaves and reducing the 
speed of the cylinder to 300 or 400 revolutions per minute, 
while the rest of the machine is ru n  at the regular rate of 
speed. This requires either two or three extra pulleys, depend­
ing upon the make of the separator, and most threshing machine 
companies are prepared to supply these for their particular ma­
chines. W hen operated in  this way, there are few split or 
cracked beans and sometimes practically none, depending upon 
the condition of the beans when threshed. Small acreages can 
be threshed with 
the grain separator 
without change if 
the machine is run  
at half the ordinary 
s p e e d  a n d  fed 
slowly.
CLEANING MA­
CHINE RUN 
SEED
Since s o y b e a n  
seed is large and 
heavy, it is easy to 
clean with the fan ­
ning mill. Some get 
especially good re ­
sults by gearing the 
fan of the mill to 
ru n  at two or three 
times the regular
Fig. 11. G ra in  b inder equipped w ith g ra in  saver 
guards. B eans sometimes lodge badly, depending upon 
the season and  the soil. The use of g ra in  saver guards 
has been found helpful in  harvesting  the crop when 
grow n in rows, as well as w hen drilled solid.
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a
Fig. 12. H arvesting  a B uena V ista  county field of soybeans fo r seed. Most 
varie ties drop  th e ir  leaves as the crop m atures. The beans a re  ready to cu t w hen 
all b u t the top-most leaves have fallen an d  most of the pods a re  dry.
ra te of speed. This gives seed entirely free from inert material 
of any kind. The extra air blast also blows out many splits and 
lighter beans which are inferior for seed but can be fed to ad­
vantage. This gives more attractive seed for sale. Much of the 
broken seed can also be removed with the proper sieves. R un­
ning the beans th ru  the cleaning machine as they come from 
the thresher has been found desirable in tha t the average 
moisture content is considerably reduced by getting out im­
m ature beans and those swollen from absorbing ground mois­
ture.
CUTTING A N D  CURING B E A N  H A Y
W hen soybeans are seeded solid like small grain, they can be 
cut and handled similarly to other hay crops. Soybeans can 
best be cut for hay when the pods are about half filled, un til 
the time the lower leaves begin to tu rn  yellow. E arlier cutting 
gives a lower yield of nu trien ts per acre, while later cutting 
results in  woody stems, lower digestability and palatability, but 
more fully  developed seed. However, there is a period of two 
or three W'eeks during which time the crop may be cut with 
apparently  little differences in the quantity  or quality of hay.
Raking and cocking before the leaves are quite dry  prevents 
loss of leaves, which are by fa r the most valuable p art of the 
hay. So much labor is required by this method tha t it has not 
met with wide favor. The curing of the hay can be accomplished 
more quickly in  the swath, in  which case it is raked while tough 
from dew. The use of a side delivery rake, placing the beans 
in small windrows as soon as the plants are well wilted is recom­
mended by some growers. Soybean hay will w ithstand more
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weathering without m aterially reducing the feeding value than 
most of the legume hays.
Several prominent Iowa farm ers strongly favor cutting soy­
bean hay with the binder. They state from experience that 
when the hay is tied in bundles and shocked in late September 
it dries readily without moulding because of the cool weather 
at tha t season. I t  is im portant th a t small shocks be used and 
tha t these are set north and south. They claim it  has an addi­
tional advantage in ease of handling and feeding.
Soybean hay is difficult to cure at the season when it is 
ready to be harvested, largely because of thick stems. E xperi­
ments to determine the best methods to use under different con­
ditions are needed.
MOTTLING OF S O Y B E A N  SE ED *
The m ottling of soybean seed is a problem which has vexed 
most men who have grown soybeans for any number of years. 
For some unknown reason the beans in certain seasons and on 
certain fields are badly mottled. Perfectly clear seed from the 
same source, planted in  different localities, will produce badly 
mottled seed in some fields and perfectly clear seed in others.
Mottled seed gives the appearance of having been crossed or 
mixed with other varieties. The yellow seed varieties such as
Fig. 13. Soybeans in  shock. The soybean crop w hen cut is shocked and  cured 
in the field in exactly the sam e m anner as small g ra in  is o rd inarily  handled. W ith 
favorable w eather and  the beans fa irly  ripe  w hen cut, they may be th reshed  w ithin 
10 days from  cutting . T he crop cures m ore quickly in long th a n  in round  shocks 
an d  m ay be threshed earlier. Some grow ers seed the  bean stubble land  to  w heat 
by following the g ra in  b inder w ith th e  w heat drill.
♦T he  w r i t e r s  a c k n o w l e d g e  t h e i r  a p p r e c i a t i o n  o f  t h e  a s s i s t a n c e  r e n ­
d e r e d  in  s o y b e a n  m o t t l i n g  s t u d i e s  b y  D o c to r  J .  N. M a r t i n ,  p r o f e s s o r  of  
b o t a n y ,  a n d  b y  Mr. E. A. H o l lo w e l l ,  g r a d u a t e  s t u d e n t  i n  f a r m  crops .
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Fig. 14. T hreshing  soybeans. An o rd in a ry  g ra in  sepa ra to r is recom m ended for 
th resh ing  the soybean seed crop. To handle soybeans successfully p a r t  of the  con­
caves a re  rem oved and the speed of the cylinder is cu t dow n to one-half norm al 
speed, while the  re s t of the m achine is operated  a t norm al speed. Two or th ree  special 
pulleys a re  necessary, also, special bean sieves.
Elton, Ito  San, Habaro and Midwest become blended with 
brown to different degrees, while some of the beans become 
almost wholly brown. Manchu is frequently striped with black, 
(blue-black), spreading out from the characteristic black seed 
scar. Green varieties, such as Medium Green and Columbia, are 
frequently mottled with black.
This m ottling was long thought to be due entirely to crossing 
and every precaution was taken at this station to prevent it. 
Mottled seed was discarded and new seed of uniform  color re ­
placed it only to produce mottled crops. Recently, p lan t breed­
ers have found tha t natu ra l crossing takes place but rarely, 
even when beans are planted ideally for crossing, the soybean 
being normally self-fertilized like wheat, barley and oats.
In  1923 investigations were begun by a number of state 
experiment stations in  cooperation with the United States De­
partm ent of Agriculture to determine the causes of mottling. 
This station conducted extensive experiments which are being 
continued. So fa r no solution of the problem has been reached 
but enough progress has been made to suggest th a t mottling 
may be due to conditions favoring the formation of excesses of 
anthocyans and tannins which appear to radiate principally 
from the seed scar. Various investigators claim tha t anthocyans 
and tannins are products of sugars. As sugars play an im­
portan t role in  the food of plants it can well be assumed th a t 
the m ottling is directly connected w ith the food supply of the
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plant which may be influenced by intense sunlight, drouth, 
abundance of moisture, p lan t food in the soil, and other 
physiological factors. Investigations to date suggest tha t mot­
tling  is not due to readily controllable cultural practices.
Several thousand plants of Manchu, Ito San, Habaro, P inpu 
and Midwest varieties were classified in 1923 and 1924 as to 
degree of mottling and a summary of the findings are included 
herewith.
In  nearly all deformed or in jured  seed observed, mottling 
was present a t the point of in ju ry  or deformity. Apparently 
the stoppage of the translocation of p lant foods, such as sugars, 
causing an accumulation may be the cause of m ottling in those 
special cases.
M ottling is first visible when the seed is approximately ma­
ture, but before it has lost its swollen condition. However, the 
color is not nearly so intense as when the seed become dry.
There is apparently  no relationship between the location of 
the pod on the p lant and the degree of mottling. Mottled and 
clear seed are found in the same pod, tho the different seed in  a 
particular pod are likely to be uniform. Of the pods on 562 
plants, 38 percent had all of their seed clear, 44 percent had 
all their seed mottled, while only 18 percent of the pods con­
tained both clear and mottled seed.
No correlation between m ottling and weather and soil condi- 
ditions was apparent from beans of the Ito San, Midwest and 
Habaro varieties grown by 63 cooperative weather observers of
39N
Fig. 15. C utting  soybeans fo r hay. The crop is ready to cut fo r hay w hen the 
pods a re  half filled, shortly  before the leaves begin to tu rn  yellow.
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the United States D epartm ent of A griculture in various parts of 
Iowa, and which were sent to this station for classification. The 
seed sent to these men was not inoculated, however, and as a 
result plants from only two observers were even slightly inocu­
lated. This m ight have had a bearing upon the results.
In  tests at Ames, m ottling was not influenced to a significant 
extent by the application of sulphuric acid, hydrated lime, 
potassium chloride, acid phosphate, sodium nitrate, ferric sul­
phate, well rotted manure, clover hay or oat straw when applied 
in excessive amounts to both rich and poor soils in which soy­
bean bacteria were present. However, 30 percent more clear 
beans were produced on poor soil than on rich soil which sug 
gests that the soil may have something to do with mottling.
Date and thickness of planting tests failed to show any rela­
tionship between these cultural practices and mottling. Newly 
harvested plants shocked outside or cured under cover with good 
ventilation revealed no association with mottling. However, 
time of harvesting tests indicate th a t there may be some 
relationship between time of cutting and mottling. P lants cut 
when the pods were green produced only three percent clear 
seed; those cut when one-half ripe produced 15 percent clear 
seed and those cut in the dead ripe stage produced 24 percent 
clear beans.
When mottled and clear seed was hand selected from par­
tially mottled seed stocks and planted beside clear seed of known 
pure line origin, there was no apparent difference in the degree 
of mottling of the progeny.
No difference in degree of m ottling could be noted between 
seed grown on plants protected from chance pollination by 
cheese-cloth cages and those not so protected.
Greenhouse studies gave negative results in that only two 
treatm ents out of 23 produced any m ottling whatever. One 
plant grown in warm tem peratures with a minimum amount of 
water produced seed tha t was medium mottled. Another plant, 
fed a nu trien t solution high in nitrogen, produced slightly 
mottled seed. The variable treatm ents included warm, optimum 
and cool tem peratures with maximum, optimum and minimum 
amounts of w ater; normal and excessive amounts of artificial 
light and Shives nu trien t solution unbalanced by high and low 
amounts of nitrogen salt, high and low amounts of phosphate 
salt, and high and low amounts of magnesium salts. The pod 
production and leaf surface on two different plants were un ­
balanced by removing most of the pods on one and most of the 
leaves on the other. Since practically all of the above trea t­
m ents produced negative results it is apparent tha t there are 
lim iting factors involved in greenhouse studies.
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While the degree to which mottling appears in specific in ­
stances is apparently  controlled by physiological conditions yet 
to be discovered, some investigators believe tha t there are dis­
tinct genetic factors possessed by most, if not all, varieties which 
affect the degree of mottling, and tha t m ottling becomes evident 
in the yellow and green seed coats only when certain physiologi­
cal conditions already mentioned are present.
The fact th a t mottling occurs much more generally on the 
seed of some varieties than on others grown under the same 
conditions indicates that certain varieties are more susceptible 
to the physiological conditions referred to, or perhaps carry 
more mottling factors.
B R E E D I N G  F OR B E T T E R  V A R I E T I E S
The greatest opportunity to obtain better varieties of soy­
beans during the next 10 to 20 years appears to be in the im­
portation and testing of varieties from the Orient, where the 
soybeans have been grown extensively for many centuries. Nu­
merous varieties there available are yet untried in this country.
Nearly all lots of seed received from abroad are mixed. This 
requires p lant selection and testing by the United States De­
partm ent of A griculture and the state experiment stations to 
obtain the best pure varieties for different localities.
Most varieties now grown in the cornbelt are apparently  pure 
in seed and p lant character except where occasional adm ixture 
occurs. Varieties such as A. K. and Wilson, in which differ­
ent types are always found, are exceptions. During the four 
year period, 1915 to 1918, inclusive, th is station tested large 
numbers of plant selections from those varieties then available 
which m ature seed in central Iowa. The most promising selec­
tion is distinctly superior to the parent in habit of growth, 
being much more upright and does not lodge as readily. This 
selection is being increased for probable distribution.
Crossing apparently offers the only real opportunity to im­
prove most varieties now available. H undreds of problems can 
be solved by crossing and studying the behavior of different 
characters. Very little work has been done along this line. A 
number of varieties were hybridized in the summer of 1922 and 
this work seems to offer considerable promise.
S O Y B E A N S  S E E D E D  IN SP RIN G G R AI N
Several more years of experimentation are necessary before 
the feasibility of seeding soybeans with oats can be determined. 
A pparently soybeans can not compete with clovers in this ca­
pacity in soil which will grow either. On soil too acid to grow
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the clovers but on which soybeans do well, this practice may 
offer certain possibilities.
Peking seeded in Iowa 103 oats 
A pril 26, 1923, produced over three 
and one-half tons of green manure, 
or over nine-tenths of a ton of air dry 
material per acre before September 
13 when they were killed by an  early 
frost. These results were secured in 
spite of a drought which occurred 
just after oat harvest.
Peking seeded April 8 , 1924, in 
Iowa 105 oats made a much less satis- 
faetory showing. Only .39 of a ton 
of dry m atter per acre was produced. 
However, Black Eyebrow seeded the 
same year and in the same way pro­
duced .99 tons of a ir dry material. 
The growth of Black Eyebrow beans 
was vigorous and strong while that of 
Peking was noticeably weak and yel­
low. Peking was not comparable to 
those secured in 1923.
The rate of seeding the beans and 
oats varied for different plots. While 
the heavier rates of seeding produced 
Fig. 16. Soybeans seeded in somewhat more and better quality
sp ring  g ra in . Soybeans seeded in hay following Oat harvest, there  Was 
sp ring  g ra in , as clovers a re  or- , ■, , n , i
d inarily  sown, may be expected H O t G llO U g ll Q lflG rG IlC G  t o  p a y  f o r  tilG
in  a norm al season to m ake con- extra  COSt of Seed. A pparently  not 
siderable grow th, fo r green  ma- f  \  _
n u re  o r late sum m er p astu re , be- O V Cf a  D U SllG l 01' a  DUSi IGI a i m  a  h a l l
w ere secured h Jftto ^ icT X lS  of such varieties as Manchu and 
w hen the beans w ere disced in to  Black Eyebrow, or half those amounts
small g ra in  stubble or p lanted  ^  1 • • ^
a fte r the stubble w as plowed. O l i  G K lIlg , ai*6 rG Q U irG Q  p e r  aCFG.
The lighter rates of oat seeding produced heavier yields of 
beans following oat harvest, bu t the results would not justify  
reducing the oat seeding to less than  two bushels per acre.
In  1923 beans in the oats did not lessen the yield of oats, 
while in 1924 the yield was reduced approxim ately 10 bushels 
per acre, or 13 per cent. In  th a t year, however, the Black Eye­
brow beans particularly  made a heavy growth before the oats 
were cut. The oat straw  contained 21.2 percent soybean hay 
which partia lly  repaid the reduction in yield of oat grain.
In  certain plots, beans were planted two weeks later than 
the oats. The difference in yields secured from seeding in this
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way, as compared with seeding the beans and oats at the same 
time, was not enough to justify  the additional expense.
In  1924 beans seeded on oat stubble which was disced im­
mediately after harvest failed to make a crop, while Peking or 
Black Eyebrow seeded on land plowed, disced and harrowed im­
mediately following oat harvest made a slow and unsatisfactory 
growth.
P O S S I B I L I T Y  OF F A L L  S E E D IN G
Possibly certain varieties of soybeans may best be seeded in 
the late fall ra ther than in the spring. This practice may result 
in better distribution of labor, lower production costs and per­
haps larger yields with relatively less weed competition. At 
present, however, the foregoing are possibilities only. Land 
which has been fall plowed after it has produced a soybean 
crop th a t shattered somewhat preceding or during harvest, has 
been observed repeatedly to produce heavy stands of volunteer 
beans the following year.
The volunteer plants grow rapidly and vigorously, coming on 
relatively early in the spring. Black seeded varieties seem 
more likely than those with yellow seeds to volunteer from 
shattered seed.
The few soybean plantings made here purposely in the fall 
have not produced satisfactory stands, but certainly the stands 
and growths from volunteer seed were all that could be wanted.
S O Y B E A N S — S U D A N  GR A SS  M I X T U R E  FOR H A Y
Soybeans and sudan grass both produce a rank growth when 
seeded either alone or together, providing excellent forage. The 
seeding of sudan grass with soybeans for hay eliminates the 
necessity of harrowing the beans and may prove to be popular 
largely on this account.
Then, too, until new growers become experienced in handling 
soybeans they frequently have difficulty in controlling weed 
growth when the crop is seeded solid. The weed problem often 
discourages new growers with their first trial. A small addition 
of sudan grass seed to the soybeans solves the weed problem. 
While it may be possible to secure larger yields with sudan grass 
seeded alone, and at less expense for seed, the sovbean-sudan 
mixture is higher in feeding value than sudan grass hay alone.
If  the two are seeded together early in May, the sudan grass 
may be killed partly  or s ta rt slowly on account of the cold, 
leaving the beans to predominate in the field. However, if 
seeding is delayed until the la tter p art of May when the soil 
is thoroly warm, the sudan grass will grow the more rapidly
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Fig. 17. Soybean-sudan grass m ixture fo r hay. A bushel to a bushel and  a half 
of soybeans and  five pounds of Sudan  g rass seed per acre  form s the  basis fo r a 
large yield of good hay. W hen th is m ix tu re  is used, the  crop is no t cu ltivated a fte r 
p lanting . The crop stands well, cures and  handles well, and  fu rn ishes a good 
em ergency hay crop.
and predominate. Good results have usually been secured by 
seeding the soybeans between May 15 and 30, and the sudan 
grass two weeks later. While soybean and sudan grass mix­
tures have been grown each year since 1918, comparative yields 
were not secured until 1923.
In  1923 sudan grass seeded alone, May 4, at the rate of 18 
pounds per acre yielded a total of 3.56 tons of air dry hay 
per acre in  two cuttings. A m ixture of 18 pounds sudan grass 
and 74 pounds soybeans per acre seeded at the same time 
yielded 2.96 tons of hay per acre, 38.7 percent of which was 
soybeans. When the beans were seeded May 4 and sudan grass 
seeded in them three weeks later, May 25, a t the same rates, the 
yield was 3.26 tons per acre, 45.2 percent of which were soy­
beans. The soybeans seeded alone May 4 at the ra te  of 75 
pounds yielded 3.32 tons per acre. I t  is probable th a t the use 
of less seed for the m ixture would have proven equally satis­
factory.
In  1924 Peking beans seeded alone a t the rate of 48 pounds 
per acre yielded 2.66 tons per acre of weed free hay, or 12 per­
cent less than  an average of the mixtures. To make a direct 
comparison with beans and sudan grass seeded together, the 
beans seeded alone were not harrowed and consequently became 
weedy. The total yield was 3.80 tons per acre, but it was
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estimated tha t fully  30 per cent of the hay was weeds. Lambs 
quarter and pigweed predominated. On the other hand, none 
of the soybean-sudan grass m ixture contained over five percent 
of weeds. The average yield of the mixtures was 3.03 tons per 
acre of weed free hay, averaging 46.9 percent soybeans. This 
yield was 31.9 percent less than  the .yield of sudan grass alone.
Results for the two year period suggest th a t a m ixture of 60 
pounds of Manchu or 24 pounds of Peking and five pounds of 
sudan grass per acre, seeded late in May, is satisfactory.
There was no apparent advantage in  1924, with the time 
and rates of seeding used, in drilling the sudan grass 12 days 
after the soybeans had been seeded.
S O Y B E A N S  S U P E R I O R  TO C O W P E A S
Cowpeas are not suited to the climate of this state and can­
not be grown profitably. F o r hay or forage of any kind they 
are greatly surpassed by soybeans. Cowpeas have been grown 
at the Iowa station every season for the past 15 years. Yield 
comprisons of cowpeas with soybeans are available for the years 
1914 to 1922, inclusive, except for 1915 and 1916.
The E arly  Bluff variety in 1922 gave the highest yield of 
cowpea hay ever secured, 1.75 tons per acre, while Peking soy­
beans, growing in an adjacent plot, yielded 2.83 tons of hay 
per acre, or 61.71 percent more. (Table X X V II.)
Cowpea varieties tested include New Era, Whippoorwill, 
Michigan Favorite, New Revenue, Groit, Brabham and Early 
Buff. As an average for the seven year period, the cowpeas 
yielded 1.33 tons of hay per acre as compared with 2.11 tons 
for Peking soybeans. The soybeans exceeded the cowpeas by 
58.65 percent.
T A B L E  X X V II .  Y I E L D  O F  SO Y B E A N S C O M P A R E D  W I T H  C O W P E A S
V ariety o f cowpeas Years in te st
Average yields 
(T ons per acre) P e r cent 
soybeans 
outyielded 
cowpeasCowpeas
Peking 
soybeans 
sam e year
New E ra ____ ___ 1914-1917-191 ^ -l919-1920-19*21 1.24 1.99 60.48
W hippoorwill _____ _ 1914-1917-1919 1.23 *2.06 67.48
Michigan F a v o r ite . .  _ 1919-1920-1921 1.32 2.39 81.06
New Revenue_________ 1917 1.22 1.69 38.52
G ro it _ _ _ _ _ _ _  . . . 1917 1.56 1.69 8.33
B ra b h a m ___  ___ 1917-1918 1.02 1.48 45.10
Early B uff ________ 1922 1.75 2.83 61.71
A verage_______________ 1.33 2.11 58.65
♦Midwest yield for  1914 a s  P ek in g  w a s  n o t  in test.
60
Bulletin, Vol. 18 [1923], No. 228, Art. 1
http://lib.dr.iastate.edu/bulletin/vol18/iss228/1
405
T A B L E  X X V I I I .  Y IE L D  O P  S O Y B E A N S  C O M P A R E D  W I T H  F I E L D
B E A N S
Kind V ariety
Yield (Bushels per acre)
1917 1918 = 1)20 1921
Average
4 year 2 year
Soy _________ Black Eyebrow ___ 13.1 8.84 18.17 30.11 17.56 24.14
X avy---------------- R obust_____________ 16.4 2.47 16.25 18.74 13.47 17.50
2.9 0.26 15.36 8.49 15.41
N av y ------------------- W olverine ________ ___  14.48 10.90 12.69
In  the southern p art of the cornbelt and farther south, the 
eowpea is recommended particularly  for poor, acid soils. This 
station has not grown the crop in soils of tha t type.
S O Y B E A N S  O U T Y I E L D  F I E L D  B E A N S  
Black Eyebrow, one of the highest yielding varieties of soy­
beans, with an average of 17.56 bushels per acre outyielded 
Robust, the best variety of field beans tested, by 4.09 bushels 
per acre or 30.4 percent during a four year period. (Table 
X X V III.) In  addition to their ability to outyield field beans, 
soybeans have other decided advantages in this state. They 
are much less susceptible to disease. They thrive and develop 
seed profusely in hot, dry  weather. In  the same kind of 
weather, the blossoms of field beans wither and drop before 
setting seed, which frequently results in crop failure. Soy­
beans have never failed to produce a satisfactory yield at this 
station over a 14 year period except in 1918 when a severe hail 
came at a critical stage of growth. Soybeans fit into the aver­
age Iowa cropping scheme, as a field crop, must better than 
navy beans.
In  only one year did the best variety of navy beans outyield 
Black Eyebrow soybeans. In  1917 Robust navy beans with a 
yield of 16.4 bushels per acre exceeded the soybeans by 3.3 
bushels per acre. In  that year four other varieties of field beans 
were in  test, and the best of the four, California Wonder navy 
beans, yielded only 4.1 bushels per acre or 300.00 percent less 
than  the Robust. Swedish navy beans yielded only 3.4 bushels 
and Red Kidney, 2.6 bushels, while Boston Yellow Eye navy 
beans yielded only one-third of a bushel per acre.
SOYBEANS AS HUMAN FOOD 
In  the Orient soybeans have been used as hum an food for 
hundreds of years. They may be prepared to serve on the 
table in  a large num ber of different wavs. They are a disap­
pointment when prepared as navy beans. The United States 
D epartm ent of A griculture will furnish recipes.
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